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eANDLE'NUT aXD eHlXESE WOOD OIL TREES. 

By W. N, S.vnds- 

T he Department of Agriculture has received enquiries from time 
to time from local planters who were desirous of obtaining 
information concerning the possibility of cultivating success- 
fully in Malaya the Candlenut and Chinese Wood Oil Trees. 

As so much confusion exists in the botanical and chemical litera- 
ture concerning these trees and the oils prodncetl by them, it is 
thought that the following information derived from the ])ublications 
named at the end of this article and from notes made on the species 
growing locally, may be useful for reference purposes. 

The genus Aleitniefi to which all the trees belong is included in 
the Natural Order ; Eiiphorbiareaf, There are five species of 
economic value namely, AloiiritCH triloha^ Forst\ A.Forchiy Hrnii^Li 
A. montana, Wils,; A. cordatay lu Br,, and .1. in^permdy Blanco. 
The synonymy of certain of these is too long for inclusion heie, but 
the chief synonyms are included in the detailed description of each 
tree given below. 

1. A Icnritcs triloba y Forst : (sf/7i. .4. moluccanay Wilhl ) - Candle- 
nut, Indian Walnut, Kerniri Nut. Kekuna Nut, Merikni Nut, Buah 
Keras, Lumbang and Country Walnut Oil Tre(‘. 

This species is native of Malaya and Polynesia. It has been 
■widely distributed and is now naturalized in most trojiical comitrios. 
Locally the tree occurs principally in the coastal districts of Pahang. 
It has also been planted on a small scale on two or thre(*. estates and 
there are indications that the tree will grow and fruit well under 
plantation conditions. 

The tree is evergreen and reaches a height of 40 to GO feet. Th(i 
shoots and leaf-stalks are covered with short stellate downy haiis. 
The leaves are alternate with long petioles and vary considerabl>' in 
shape. The younger leaves and those on vigorous shoots are paluiate- 
ly three to seven lobed with a broad open base, whereas the leaves on 
fruiting branches of older trees are usually much smaller, (juite entire 
and ovate to lanceolate in shape. 
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The inflorescence is cymose and much branched with small 
flowers on short stalks. The sepals are velvety usually splitting into 
three lobes or segments. The five petals are white and .bearded 
within. The stamens which number lo to 20 are borne 6U a hairy 
receptacle and have short hairy filaments. 

The fruit is sub-globoso, 2-2^ inches in diameter, smooth, olive - 
coloured and shortly pointed. The husk is thin, fleshy, soft and 
encloses 1 to 2 large seeds each about H inches long and li inches 
broad Avith a thick very hard and rouglily furrowed seed -coat. The 
fruit matures in about six months after the opening of the flower. 

The tree usually starts to flower, under suitable conditions, in 
three to four years from the time of planting. 

The kernel of the nut contains 50 to (>(»% of oil which is used by 
the natives for illuminating purposes, hcncf^ the name ‘ Candle-nut.’ 
The oil is allied in composition to Chinese Wiiod Oils, but is not as 
good as these in quality, and like them is mfenor to linseed oil when 
used in paints and varnishes. 

The oil is not edible, and further, tlio meal derived from the 
kernels after the oil has been extracted lias strong purgative ])ropertieR, 


2. Aletirites Fordn. Hem.d, (fif/ft* A. (u^rdaUt, MriilL, Drijandra 
oir/fera, Wall., Elaoococca rerntcnsa Adr. JussA Chinese Wood Oil. 
Tung-yu (Tung Oil Tree). 

The haliitat of this tree is in the warm temperate parts of China, 
more especially the water-shed of the Yang-tze Kiver. It also occurs 
in Fokien and Yunnan. It is a (juick growing, much branched short- 
lived tree, and seldom exceeds 30 feet in height. It is highly orna- 
mental when in flower. 

Frequent attempts have l)eon made to cultivate this valuable 
species at Ioav elevations in the tropics, but as far as is known no 
success has been recorded. It is said to have been successfully accli- 
matized in the Southern Shan States between 1,500 to 2,(100 feet 
altitude, and to soim extent in Burma, Assam, Nepal and Sikkim. 
The tree also thrives in the Southern United States of America. A 
small area has recently been planted with this species on an estate in 
Negri Sembilan, but judging from previous experiments with this tree 
it is not likely to grow well in Malaya at elevations below 2,000 
feet. 


The leaves are deciduous, dark glossy green, broadly ovated, 
heart-shaped and long pointed. The blade of the leaf is I to 0 inches 
or more long and broad. The leaf stalk is about (> inches long. On 
young trees and vigorous, but usually sterile shoots, the leaves are 
thiree-lobed. 

The inflorescences are terminal and axillary, innch branched and 
form at the end of each shoot a loo.se round(‘d mass. 



The tlowers aro 1 to ll incliofi wi<le, white tinged with pink and 
yellow markings more especially near the base. 

The fruit is green passing to dull brown when im^o. In shai^o it 
is flattened, rounded and somewhat top-shaped, 1^ to 2 inches long 
and broad with a short stout point at the summit. The husk which 
is thin and opens from the base upwards encloses from three to five, 
rarely more, compressed broadly obovoid seeds each L* to 1 inch long 
and broad, very slightly ridged and warty on the surface and with a 
thin shell. 

Although the fruit opens naturally it is i‘arely allowed to do so hy 
the Chinese who collect it before it is ripe and allow it to l‘enu(*nt in 
grass or straw covered heaps. The busk being thin, it is easily 
destroyed hy fermentation in these heaps and the seed is readily 
removed. 

In the Shan States the tree comes into hearing in S to 10 yiairs 
from the time of planting. 

In China it is the hi'st oil prodnedng Hpecies. It is estimah*d that 
nino-tonths of the wood-oil exported from that country is deri\ed from 
it ; moreovei’, the oil is especially \aluahle for use in paints and 
varnishes although not .sniierior to linseed oil. 

Both the fruit and seed are poisonous to man and cause \omiting 
and purging when ingested. 


H. numt<(}t((, llV/.s’. isifn. A . rouhtfd. It. Jii .. I)nf(nHha 

ohafern, Lant,) Chinese Wood Oil, Mii-yu Shu. (Wfiod Oil d’lee). 

This tree is found in the Soiitli-eastern parts of China, from tin* 
province of Fokien southward to Tonking. It ie(|nir(-s a suli-tropieal 
climate and a more abundant rainfall than the noi them speti(\s 
^4. Fordif, 4’h(' tree ia said to rosomhio clos(*lv in si/r, habit, foliage 
and genera] appearance*, hut not in its flowi'rs and fruit, the Tung->u 
8hn (A. Foul it.) 

In the Kuala Lumpur Fa' peri men la, I Plantation tlun'e ari* t^^o 
plots of A. montana, now years old, whudi were derived from seed 
obtained from Hoiig-Kong. Tlie trees have ma/lo strong heaUliv 
growth although planted on a stoe]) hillsidi' in poor sandy soil. Souk* 
of these are now from 12 to 15 feet high, l)ut all the leaves aro '^ull 
deeply palinatoly flve-lohed and in this respect are ijuito distinct from 
juvenile leaves of -4. Fouln.'^ 

It is (wident that the species can withstand a much warmer 
climate than A. Fordfi, and it gives indications of thriving as well in 
Malaya as the local species, A. fnJoha. 

* Towards the end of December, and since the above was^ written, 
several trees of Aleurites montana in the Kuala Lunu nr Plantation start- 
ed to flower. The flowers are white, 1} inches in diameter, and arc bi)i'ne 
in large terminal showy masses. Most of the leaves of the flowering 
shoots are quite entire and heart-shaped, but some ol th€*m arc thre e to 
four-lohed. 
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The infloi’eseence consists o( a terminal corymb or a raceme and 
is produced on shoots of the current season’s growth after the leaves 
have fully expanded. The male inflorescence is many flowered, much 
branched, 6 to 8 inches long and 8 to 12 inches broad. The female 
inflorescence is racemose, relatively few flowered, and only to 4 
inches long. 

The fruit is egg-shaped, if to 2 inches long and li to If inches 
broad. It is pointed at the summit and flattened at the base. Theie 
are three prominent longitudinal and several transverse raised ridges 
on it. The husk of the fruit is hard and woody and usually encloses 
three compressed, broadly ovoid, seeds each about Vfr, inches long, 1 
inch wide and warty on the outside. The fruit opens from the base 
upwards into three parts so that the seeds can be easily extracted. 
Since the husk of the fruit is hard and comparatively thick, it is not 
easily destroyed by fermentation as is tlui case witli the Tung^yu fruit 
derived from A. Fordu. 

The oil is said to be similar in composition and value to that 
derived from the Tiing-yu seed ; but the exports of it are small. 
Owing to the botanical confusion which has existed, the oil has not 
been clearly distinguished from the oils obtained from the Tung-yu 
u. Forchi.) and the Japanese species, A, cordata. 


1. Aleurites cordata^ 11, Br, (sjm, Dryandra cordaia, Thunb, 1). 
oleifera^ Lam, and Alennies jafxmicay Blum,) Japanese Wood Oil. 
Abura Giri, Abrasin. 

This species occurs in Houthern Japan and has been confused 
with the Chinese species. It is similar in size, habit and foliage to 
the Mu-yn {A. iiwntuna, IF/As’.) Like that tree it produces its 
flowers at the end of the current season’s growth after the leaves are 
fully eximnded. The leaves on flowering branches are often three- 
lobed. 

The inflorescence is an erect cymose panicle and there is a decided 
tendency towards separate male and female panicles, but those are 
produced on shoots growing close together on the same branch. The 

flowers are rather smaller than those of A, montana, 

* 

TJie fruit is rounded somewhat top-shaped and three-angled. It 
is about i inch long and f inch wide, flattened and slightly depressed 
at the summit. It tapers slightly to the stalk and possesses three 
^all longitudinal ridges and several small irregular transverse ones. 
The husk is thin, soft and fibrous and encloses 8 to 5 seeds which are 
^ooth, compressed, sub-globose and about i inch long and broad. 
The fruit and seed are therefore much smaller and quite distinct from 
any other species. 

. ^9 wot 0*51 article of regular export to Western countries, 

but 13 us^ chiefly by the Japanese as an illuminant. It is similar in 
composition to Candle-nut oil and could probably be used for similar 
purposes. 



.‘i. Alr}tritns trh]term(i, Ulanca. (si/n. A. ^aponaria, Jikni^n) — 
Balncaiia^j, Balucanah, Cal urn ban. 

This iree like . friloha is a tropical apocies found in the 
Philippine Islands, but not, as far as is known, in a truly wild state. 

Unlike the previous species described, the leaves of this tiee are 
quite entire in all sta}:(es of pfrowth, heart-sha])ed, pointed and 
glabrous. 

The flowers are smaller than those of A, Foidii and A. DioitfruKt 
but the fruit is larger. In shape the fruit resembles that of A. 
montana being oval and pointed about 2j inches long and ni^arly as 
broad. The husk is thick, hard and somewhat rough on the sui'face. 
The seed is large, smooth, oval to round in shape, up to 1 } inchi‘S 
long and almost as broad ; it is slightly flattened and compressed 
along the inner side. The shell is thin and brittle. 

The oil from the seed is said to be ]>nisonons but to possess good 
drying properties. 


Aleurites oils, other than those from tlie two Chinese specdes, are 
not well known in Western markets, but if these were (‘\ported in 
(piantity at regular intervals, manufacturers of soft-soap, oil varnishes, 
paints and other articles such as linoleum, would no doubt hecomi* 
interested in them. It would appear, however, that the diuimnd for 
and market value of them will always he regulated hy the snpiily and 
}>rico of linseed oil to wliich all are somewhat inferior. 

It is hoped that the above notes on the different sj’iecies of Aleu* 
rites will assist those who are interested in tliom to identify them. 

The plates numbered 1 and 2 show the chief charactf^rs of the 
fruit and s(*ed of each tree at approximate! v natural si/e. 

Mr. E. Ti. Wilson of the Arnold Arboretum kindly supplied the 
specimens of the fruit, and seed of AIcnnfcH Fordn, A. inontdiuf, and 
A. conlata , whilst fruit, seed and leaves of A, tusj)frni(f were 
su])plied by the Uircctor of Agriculture, ^lamla, rhili])pine Islands 
Our thanks are also due to Mr. W. I^o])enoe, Agricultural Explonu* of 
the Tlnitod States l)o])artmont of Agriculture, for a valuable colleetiou 
of ])hotos of growing trees, fruit and seed of all the species. 
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THE UTILISHTIOIV OP eiTRONELLH GRASS 
PLAIMTED as a PREVENTIVE OF SOIL WASH. 

By C. 1). V. Gkorgi. 


( ’^TTRONELLA ^rass is froquontly planted on hilly land as a pro- 
J vontivo af^ainst soil wash and as this ijrass oontains an essential 
oil (Citronclla oil) for which there is a constant demand, many 
estates have considered recently the possibility of utilising such ,^rass 
for the preparation of the oil. 

Sevei'al determinations of the oil content of grass from such 
estates have been carried owt, while, in addition, a considerable 
tinantity of the oil from the grass growing unden* similar conditions on 
Government Plantations, has been jirepared and sold on the Jjondoii 
market. It is thought therefore that the publication of tlu^ results of 
these investigations will be of interest 

VAniKTTKS OF Gn\ss. 

Chtronella grass belongs to tiie gimus Cymbopogon (Natural order 
Gramineao) to winch natural order certain otlu^r so called aromatic 
grasses lielong, sncii as Lemon grass, Palmarosa grass and Ginger 
grass, all of which are sniiihirly distilled for their (‘sscntial oils. 
Although botanical ly there are doubtless several varieties of tins 
grass, from the cultivation point of view there are only two, namely 
CUjmliopoqon Nardus, Rendle, known as Icna-haiu and CijmhojHinoii 
dowitt, known as Ma/ia PrUffHi, 

The former variety C^ymhojiogon Nardns, Rendle, occurs chiollv 
in Ceylon, whih^ ( 'tiinho})()(iou Wnitpr/aJUi^, dowitt, whudi yirdds tlu^ 
so-called Java Chtronella oil, would ajipear to be the variety coiiinioii 
in this country. 

Crr/nvATioN of Gu\ss. 

Citroii'^lla reiphres a hot damp cdiinah' and therefore grows well 
in this country, hut it must be nunembei-ed that, if the grass is to he 
cultivated both as a preventive against soil wash and as an economic 
crop, it will r(’quire more attention than is usual at present, wlu'i’i' it 
serves only th(‘ former junqiosi'. 

The gi’ass should lie cut at least twice a year, it sbouhl neviu* b(^ 
allowed to flower or become rank, since the oil cont(*nt is gn'ah'st in 
the young leaves. The stalks contain ]>racticaily no oih Cari* 
should he taken to clear out the stumps after cutting so to allow 
free growth for leaves. 

A light changkolling in order to ensure a certain amount of tilth, 
is also beneficial, wliile if possible, the exhausted grass (after extrac- 
tion of the oil) or its ashes (after being burnt under the boiler) sJionld 
be turned in round the plants. 
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This exhausted grass has a considerable fertilising valne as the 
following table giving the results of analysis of a locally grown grass 



Per cent. 

Per cent 
(on dry). 

Moisture 

- 10.: 

— 

Ash 

- 5.0 

5.G 

Organic and Volatile matter 

- 84.5 

94.4 

Nitrogen 

- 0.98 

1.11 

Potash (as K^O) 

- 1.10 

i.aG 

Phosphoric Acid (as P:rOa) 

- 0.1^ 

o.i.-) 


It has been noticed that the oil ontpnt diminishes wdth the age of 
the plant, so that a stage is reached when it is no longer profitable to 
extract the oil, and in countries where (’itronella grass is cultivated 
solely for its oil content it is customary to replant fields about every 
ten years. In cases where this grass has been planted on terraces 
between young rubber this stage would he reached much earlier, prob- 
ably in 5 to 7 years, as the shade afforded by the trees would affect 
the growth of grass considerably. Citronella grass will not thrive 
under heavy shade, it requires sun for its development. 

Outline op Process for Extraction of Oil. 

The process by which the oil is extracted from the grass is 
simple, it consists in a steam-distillation, that is to. say, steam is 
passed through the grass when the oil is volatilis^ed and carried over 
by the excess of steam. The mixed vapours are condensed, when the 
oil, being lighter than the water, rises to the surface and can be 
separated. 


Preliminary treatment of Grasj^. 

The grass is not distilled w^ben freshly cut, but is allowed to dry 
for a few’ days. The oil content is not affected to any extent, provid- 
ed that, during the period of drying, the grass is kept spread out. If 
the grass be piled, heating and fermentation w ill ensue, affecting both 
the quality and quantity of the oil. 

The advantages to be gained by this preliminary drying are 
firstly, on account of reduction in volume on drying, a much larger 
equivalent quantity of grass can be packed into the still and secondly 
the diminution of the moisture content results in a considerable saving 
of fuel. Further, it has been noticed that, when distilling dried grass 
as compared with fresh grass, the oil seems to separate more easily 
from the water ; when distilling fresh grass a certain quantity of 
gummy matter appears to pass over with the oil, which retards the 
separation. 

With regard to the loss of moisture which Citronella grass under- 
goes during drying, experiments have shown that, drying under an 
attap shed and with normal weather conditions, the loss in weight 
after 4 —a days is between 60 and 65 per cent. 
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Extraction op Oil. 

The site selected for the erection of the plant for extracting the 
oil mnst be close to a regular water supply, as the success of the 
operation depends to a very large extent upon the efficient condensa- 
tion of the mixed oil and water vapours. 

The plant required consists of three parts (a) a boiler for raising 
steam, (h) a still in which the dried grass is packed, (c) a condenser in 
which the mixed vapours of steam and oil are condensed. 

The boiler is not required to work at high pressure, about 15 lbs. 
is sufficient as a working pressure. If high pressure steam is used it 
will be found that the grass becomes black and the oil is dark in 
colour. The still is usually made of cast iron and is provided with a 
perforated plate on which the grass is packed and through which the 
steam passes. The top of the still should be so arranged that it can 
be opened easily to admit of rapid emptying and filling. In some 
installations scweral small stills, all mounted on trunnions, are used in 
place of one large still in order to facilitate these operations. In that 
case all the stills are connected to the main steam pipe and the main 
condensing pipe. A cheap and effective condenser can be made by 
fixing a coil of tin pipe in a large barrel through which cold water 
circulates, or, for a small installation, the barrel may be replaced by a 
largo oil drum. 

As regards fuel, once the fire has been started it can be maintain- 
ed by using as fuel the dried exhausted grass from previous distilla- 
tions. In a series of experiments carried out rc^cently it was found 
that in this way a reduction in the quantity of wood required could 
be effected up to between 50 to 00 per cent. 

Tlio time of distillation will depend upon several factors, such as 
the size of the still, and can only be determined a result of experi- 
ment. In a series of experiments similar to those referred to in the 
])revious paragraph it was found that, with a boiler steam pressure of 
between 15 to 20 lbs., the distillation of about 1 picul of dry grass was 
completed in about li hours. 

It is important to see that the condenser is effective, so that the 
vapour of the oil remains in contact with steam for as short a time as 
possible. With efficient condensation the separation of the oil and 
water is rapid and can be effected mechanically in a Florence flask or, 
if this is not available, the mixture of oil and water can he run into a 
large container, the water being run off, leaving the oil behind. 

After separation from the water, the oil requires no further treat- 
ment beyond filtration through thin blotting paper or a double thick- 
ness of fine muslin to remove any sediment, after which the oil is 
ready to pack into tins or drums for export. The colour of the oil 
varies from ,a yellow to a yellowish brown, duo to the iron of the still. 
If the grass be treated in an enamel still or one lined with tin the oil 
is practically colourless. 
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Yield of Oil. 

As a result of several determinations it appears that the average 
yield of oil on grass out regularly is about 0.5 to 0.6 per cent by 
weight, that is, one ton of fresh grass gives 11 to 13 lbs. of oil. In 
some cases a yield of 0.8 per cent on the fresh grass has been obtain- 
ed, but this figure is considered somewhat exceptional, while, as an 
example of the diminution in yield of oil if the grass be allowed to 
become rank, it may be stated that as a result of experiments made 
with grass which had not been cut for 18 months the yield of oil was 
found to be only 0.8 per cent by weight. 

When planted as a sole crop the yield of fresh grass per acre 
appears to be about 5 tons, so that about 60 lbs. of oil per acre may 
be expected at each cutting. 

Value of Oil. 

Chemical analyses of oil distilled from local grass have shown 
that this is equal in quality to Java oil, as will be seen from the 
figures given in the following table : — 

Local oil. Java oil (average). 

Density (IS.S'^C) ... 0.8852 0.881 —0.900 

Refractive index (20"C) ... 1.46TB 1.4650—1.4720 

A cetyl i sable content (calculated as 

Geraniol) ... 88.9% 85—96% 

Miscibility with S()% Alcohol 

(Schimmers test) ... Miscible, but Miscible, a slight 

when diluted opalescence is 

to 8 vols., p(M'mitted. 

slight o>Hiles- 
eence. 

% 

Further, during the latter part of 1921 a large quantity of grass, 
planted as a preventive of soil wash on the Government Experimental 
Plantation at Ilatu Tiga, was collected and distilled, about 20 lbs. of 
oil being despatched for sale on the London Market. The oil when sold 
about the end of December 1921 realised 2/6 per lb. nett, the price 
then prevailing for Java oil. An extract from the buyer’s letter is 
appended : 

With reference to the small lot of Malay Citronella Oil, which 
you sold mo the other day, I would say that this is an excellent 
quality, quite equal to the best Burmese oil, and if your people 
can continue to supply an equal quality, distilled in just the 
same way as these 20 lbs. were distilled, there is no reason why 
they should get any less money for it, than is generally obtained 
for good Burmcvse oil.'’ 

Since the date of that letter the price of such Citronella oil has appre- 
ciated steadily, until now it stands at about 4/- per Ib.^ 

The latest price (December 1923) is 4/8 — 410 per lb. 
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(\)N(VLUSIONS. 

The results of those investigations sho\r that the extraction of the 
oil from the grass is a simple operation. The plant rerjuired is also 
comparatively inexpensive, and can be improvised easily. Further, 
with the oil standing at its present price and a supply of grasisiilli- 
cient to maintain a still more or less continonsly in operation, tlu^re 
should be a fair margin of profit. 

It is recommended however that as far as possible the plant be an 
improvised one, as it should be borne in mind that, when Citronella 
grass is planted as a soil wash preventive on hilly land, between say 
young rubber or other crops, which will eventually give shade, the 
yield of oil will begin to diminish after a few years, until a stage is 
reached when, owing to the increased shade, it will be no longer profit- 
able to distil the grass. Under those conditions the estate will not bo 
left with an expensive plant for disimsal. 


BfCtit^d for puhLcat foil Juhj !(>///, 1923. 



a REVIVAL OF PATeHOfJLI ©ULTIVATION 
IN JOHORE. 

By a. E. C. Dosoas. 


T he decline of Patchouli cultivation owing to over-production, 
and the increasing popularity of Hevea hrasilienxinj removed 
from Johore for many years an industry which at one time 
was of considerable importance. Within the last few months how- 
ever, a good deal of attention has been attracted towards the cultiva- 
tion of this crop and there are indications of a gradual resuscitation 
of the industry. 

Enquiries have lattsly been received from several sources, and its 
sporadic cultivation on i small scale led Mr. Low Ting Teng to instal 
in his pine-apple factory a small plant for the distillation of the oil. 
This combination, however, carried with it several obvious disadvant- 
ages, and Mr. Teh Kong Siow who is going in for cultivation on a 
large scale on his estate in Johore Bahru took over the plant, and had 
it erected on his property. 

Patchouli (Pogofitfnnon jmtehouli) is a small herbaceous plantv 
with flaccid leaves and stems, which on distillation yield an essential 
oil from wi)ich Essence-of-Patchouli is prepared. Patchouli perfume 
is popular in P]urope and India, and is largely used in the preparation 
of other perfumes. 

Propagation is carried out by means of cuttings, which are set 
©ut in nursery beds previously prepan^d. The young shoots require 
careful attention, a little shade, and plenty of water until properly 
established, when they may bo planted out in the field. 

Low, somewhat moist land, appeals to give good results. The 
plants are set out in rows thi’ee feet apart, with about three feet 
Separating each plant in the rows. In good soil growth is fairly 
rapid, the plants become very much branched, and usually attain a 
height of three feet. During the growing period the land requires 
constant weeding, and a little light cultivation is well repaid. 

When fully grown, which is usually at about six months, the 
leaves and stalks are out a little distance above the ground, tied ipto 
bundles, and removed to the drying ground near the storage sheds. 
Here they are spread out in a thin layer on a concrete bed or other 
hard dry surface, and allowed to become thoroughly sun-dried. The 
mass is constantly turned over by means of sticks to obtain even and 
thorough drying, and to prevent fermentation which would be 
extremely detrimental to the oil. When thoroughly dry the whole is 
stored preparatory to distillation. 

Cultivated on good land, Patcimuli may yield thi’ee cuttings (the 
first giving roughly ten pikuls of leaves per acre) before re-planting is 




Drying of Patchouli. 
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necessary. It is understood that subsequent plantings on the same 
land are accompanied by a marked deterioration in the crop. In the 
event of the industry showing any signs of becoming sufficiently pro- 
fitable, investigations in crop rotation may be desirable. 

In the matter of distillation, advantage is taken of the fact that 
the oil is volatile, and the dried matter of the plants is placed in a 
closed iron still holding about one and a half pikuls of material. 
Steam from a boiler is driven into the mass through a hole 
in the bottom of the still, and emerges through a pipe from the top 
and is led into a spiral coil pipe submerged in water where the steam 
charged with theWapour of the oil condenses and the whole runs off 
into a collecting vessel. From the bottom of this vessel an overflow 
pipe is taken to a point a little distance below the rim, and through 
this pipe the water from the bottom is led away leaving the oil in an 
impure state floating on the surface. Further distillation and refining 
is necessary before the oil is exported. 

One pikul of dried material yields about two pounds of oil, the 
])resent price of which is seven to eight dollars per pound. 

The plate opposite shows the plant in the field, and the leaves 
and stalks in the drying yard. 


Becei red for publication August 8th, 1923, 
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AVOCADO OR ALLIGATOR PEAR. 

The Avocado pear is little known in the Malay Peninsula* 
Many people who are familiar with it consider the fruit a great 
delicacy and it is to be hoped that the tree, which is well suited to 
Malayan conditions, will soon be more generally cultivated through- 
out the Peninsula. A few Europeans are growing it, hut it is practi- 
cally unknown to the Asiatic population of this country. 

The common Avocado of America is a native of Mexico and 
Tropical America and is grown commercially in the West Indies, 
Brazil, California, the Philippine Islands, and several other tropical 
and sub-tropical countries. It is reported that this fruit takes the 
place of meat, to a certain extent in the dietary of the Central 
Americans and there is every reason to believe that eventually the 
Avocado will be as familiar to American housewives as the banana is 
to-day. 

The tree belongs to the Natural Order Laurineae. Tliere are 
many species and varieties of Persea. The tree cultivated liore is a 
variety of Persea (fvatissima^ Gaerin. which is synonymous with P‘. 
anmicana MilL The tree reaches a height of about 25 to 30 fee^t in 
this country and has large pear shaped fruits. A considerable 
variation in the size of the fruits has l)een noticed which is no doubt 
due to soil conditions and soil treatment. The fruit grown locally is 
green in colour and is harvested one or two days before it is fully 
ripe when it should he stored in a cool dry place until it is sliglitlv 
soft to the touch, then it is ready for consumption. The pulp is 
fairly firm when not over-ripe and of the consistency of fresh butter, 
hence the name ‘ Midshipman’s butter ’ for the fruit in the West 
Indies. It is yellowish in colour with a delicate nutty flavour. 

Seeds of the Avocado peat were received from Trinidad in 
October, 19u9, and the seedlings planted at Kuala Lumpur and B.itu 
Tiga Experimental Plantations in the early part of 1910. The trees 
grew extremely well and in the fifth year attained a height of about 
20 feet when they commenced to bear fruit. The soil on which they 
are growing is a poor laterite one and given more favourable soil condi- 
tions there is no doubt whatever that the trees would reach maturity 
at an earlier age, would produce larger fruits and a heavier crop. 

The Avocado may be easily raised from seed and the i*©sults 
obtained by the writer from this method of propagation are satisfac- 
tory, although in the commercial growing of this crop it is advisable 
to propagate the tree by budding or graf ting in order that the fruit may 
be uniform in quality. Seed should be selected from the best trees 
yielding the largest and most uniform fruits. • As the seeds retain 
ifafeir germinating power for a short period only it is essential to plant 
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them as soon as possible after the fruit has been consumed. A satis- 
factory method is to sow the seeds singly in bamboo pots which 
contain a light friable soil, care being taken to ensure that the pot 
has good drainage. The seeds are planted in such a way that the 
pointed end is level with the surface of the soil. The seedlings are 
kept under shade until ready for transplanting which takes place in 
from two to three months from the date of seed sowing. Tlie seed- 
lings transplant well, but it is recommended to provide a little shade 
until the plants have recovered from the operation. The distance of 
planting is about 20 by 20 feet. It would appear that the Avocado 
will thrive in a variety of soils but a rich friable loam will, in all 
probability, give the best returns. The tree responds well to culti- 
vation and manuring. Light tillage around the trees should be 
carried out at intervals of six months and manuring with organic 
manure, once a year. On no account should lalang be allowed to 
grow in the orchard. 

The Avocado can be grown successfully in the plains in this 
country and there is every reason to believe that it will thrive on the 
hills. Good growth has been obtained from a plant growing at 
Ginting Simpan at an elevation of over 2,000 feet. In Ceylon the 
tree is stated to thrive best at medium elevations. 

At the Experimental Plantation, Kuala Lumpur, over 100 fruits 
have been obtained from 0 to 7 years old trees but as already stated 
this yield could no doubt be increased if grown on better quality soiL 

The fruit may be consumed in a number of ways-^as a dessert, a 
salad, in soup and ice-cream. 

In the International Review of the Science and Practice of Agri- 
culture, Vol. 1, No. 2, April — June, 102;), page 401, it is reported in 
connection with Fruit Growing in Brazil that “ The following species 
are to be recommended for industrial cultivation : the Avocado 
(Persea qrati as^nna) , a native of Brazil, where it reaches the height of 
15 m. in the fifth year after sowing, and begins to hoar when 5 or 0 
years old. In the extreme north of Brazil, this tree ]iroduces two 
crops annually, and a fine specimen yields (>()() to 700 fruits a year 
from its seventh year. The fruits can be keiit in cold storage for over 
SOdays.’^ 

The following is an extract from the Report of Administrator for 
the year ending 30th June, 1022. The Parliament of tlie Coiniaon- 
wealth of Australia, Northern Territory. Annual Report of the 
Superintendent of Agriculture and (Curator Botanic Gardens. 

FriiiU, — Some Avocado pear trees amen cam ^ MiH) 

raised from seed obtained from the Philippine Delia rtnient of 
Agriculture have been planted out, and are now well established, and 
giving every indication of health. This fruit has not previously been 
grown in the Northern Territory. It is of great importance, being a 
valuable food, and it is said to contain a higher protein content 
than any other fresh fruit. Its chief value, however, is due to its 
high content of fat. 
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In of tbeso flEicts it }i9 gratifying to be able to report wett on 
the growth of the trees to date, and efforts will be made to obtain 
more pUmts and further varieties/^ 


Application for seedlings should be addressed to the Agriculturist,. 
S-8. and F.M.S. 


F.G.8. (548-83) 


(Z) THE FLOWERING OP TUBA. DERBIS ELLIPTICA, 

BENTH, 

It has often been a matter of comment that Derris elUptica is 
rarely seen to flower in the Malay Peninsula. As a young plant 
flowered recently at; the Experimental Plantation, Serdang, it is 
thought worthy of record. 

Derria elUptica is deciduous, losing the majority of its leaves 
during February and early March. In this instance the flowers were 
borne during the latter part of March, when the new foliage had 
begun to appear. The raceme is about seven inches long and covered 
with minute hairs. The individual flowers are pale rose-pink, turn- 
ing to buff as they age, and about an inch long. The flowers soon 
fell and no seed was produced. 

J.N.M. (9-4.23). 


(3) BULRUSH MILLET. 

iPennhetim typhoideum ; Ekur Kuching (M), Kambu (T) ). 

Pour small plots of this valuable foodstuff were planted at Kuala 
Kangsar during June. The results have been distinctly encouraging ; 
the yields, so far as can be estimated, being well up to the Indian 
standard. 

Unfortunately great damage was done to two of the plots by 
fowls, but the results obtained seem to indicate planting out from a 
nursery as the better method of cultivation. 

No insect pests were observed and birds, with the exception of the 
fowls mentioned above, were kept away by pieces of cloth on bamboos. 

The grain matured very uniformly in about 73 days from sowing. 
A further series of tests is now in progress. 

J.M.H. (9-10-23). 


(4) GROUND-NUT CAKE FOR HORSES. 

. Trial* of tiiis cake aa a horse-feed were carried out at Kuala 
Katigsar, witii the kind co-operation of H.H. the Suliwu of Perak, 
during July and August, 19S3. 
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Mr. T. V. Welsh, who conducted the trials, found that the cake, 
obtained from Sweet Kamiri Estate, was very successful at the outset. 
It is easily powdered, an advantage over most cakes, can be intimately 
mixed with the ordinary feed, and is liked by the ponies. The first 
trial was carried out on a horse in poor condition that normally 
would have been put on condition-powders. The cake was fed at the 
rate of i lb. per feed in each of three feeds daily. In the course of 
two weeks the pony had improved very much, and was eating well- 
which had not previously hem the case. 

The next trial was made on four horses, but by this time the cake 
had lost its freshness and there w^is a suspicion of mouldiness, the 
results being less satisfactory. 

It is thought that the mouldiness to which this cake is subject 
may be overcome by admixture with niohisses, and it is hoped to carry 
out some experiments to this end. 

In the nu'anwhile it is recommended that cake for feeding horses 
or cattle be bought in quantities sufficient for a week on ton days only, 
and should be guaranteed fresh when bough I . 

J.M.H. 



eATTLB BRBBOraGT^^ 

By William Smith. 

Impkbul Daiby Expert. 

[Beprmied from “ The Agricultural Journal of India ” 

Vol XVIIl Part FJj 

I am aware that the Committee now sitting in Poona is one mainly 
concerned with cattle breeding as it specially affects the Presi* 
dency of Bombay, but I am sure the Committee will not object 
to my dealing with the matter from an alMhdia point of view and on 
general lines. 

I think it is well in dealing with a snbject like this to endeavour 
as far as possible to state ~~ 

(l) The present condition of the industry, 

(*^) Causes of existing condition, and 

(3) Steps to be taken to improve existing conditions. 

As regard (l), I have now been in India for sixteen and a half 
years during the whole of which time I have been in very close touch 
with the cattle breeding industry in the Punjab, the United Provinces, 
Central Provinces, Sind, Bombay and Madras, and it is my considered 
opinion that in these parts of the country the quality of the cattle has 
declined since I came to India, or to put it more definitely, I believe 
that, generally speaking, it is impossible in the open market to-day to 
procure in quantity, no matter what the price may be, as good draught 
bullocks and milch cows as were obtainable 16 years ago. Most 
certainly the quality of milch cattle available in India, except in the 
district of Sind, is very much worse than those available IG years ago. 
If that be so, it behoves us to look for the reason for such a decline at 
a time that practically every other country in the world has been able 
to improve the quality of its cattle, and the root reason undoubtedly 
IS want of knowledge, accentuated by many circumstances such as the 
spread of irrigation canals and conversion of forest lands with conse- 
quent diminution of grazing areas, the increased facilities for transport 
and coiwequent mixing of breeds or types, increased prices for human 
foodstuffs, and the deliberate and erroneous teaching by the depart- 
ments responsible for cattle breeding that the development of dairying 
or milk pr^uction would injure the draught quality of working 
bullocks. I look upon it that the wilful elimination of milking quali- 
ti^ m the stud bulls issued by Government for breeding purposes and 
the persistent teaching of all concerned in cattle breeding for many 
years m India that dairying or heavy milking qualities of dams are 
injurious to the qualities of plough cattle have probably done more 

^ Note submitted to the Bombay Cattle Committee, 1922. 
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ham to cattle breeding in India than anything, beeaufe this oliniina- 
tion of milk-giving qualities etrikes at the root of the whole industry. 
So little attempt has been made to develop milking quality of most 
breeds of Indian cows that the dams even of some of the finest breeds 
of cattle are unable to suckle their young within a reasonable time, 
which means later maturity and fewer calves during the lifetime of 
the dam. 

In times past this did not matter so much, as groat breeding areas 
were available which were useless for any other purpose, but these 
areas now grow cotton, or pulse, or wheat, and what must take their 
place. The ordinary cultivator must take their place, and to enable 
him to do this profitably he must have a cow which will give sufli- 
cient milk and ghi (clarified butter) for his family and at the same 
time rear a good draught bullock. As things are now, the cultivator 
in India keeps one or two or three cows which can hardly produce 
enough milk for their calves, and he keeps a female buffalo to give 
milk and ghi for his family. This female buffalo is quite unnecessary 
if the breeder can get a cow which will rear the calf and in addition 
provide the breeder wuth milk and ghi. Nothing is more coitain than 
that the dam of any type or class of good working bullock whatever 
can and ought to bo a first class milker. We hear many people say 
that the solution of the cattle breeding problem is to grow more fodder 
but that is putting the cart before the horse. What we w^ant is fewer 
but more efficient cattle. No country in the world can afford to Keej) 
a cow which is only capable of suckling a calf. The enormous 
increase in the number of buffaloes in India is the cause of the foddfir 
shortage, because not only is the female buffalo used because the cow^ 
is 8u6h an inefficient milker, but the male buffalo is often permitti^d to 
survive. This male is useless for draught in most parts of tluj 
country, and betw’een the female buffalo used because the cow is not 
as good a milker as she might be and tlu' us(‘less male buffalo ilu^ 
country is drained of its fodder to sucli an (‘xtent that tli(‘r(‘ is not 
sufficient for any class of cattle. 

The solution of the whole matter lies in the dual i)iir})os(‘ aiiimal. 
No matter what class or type of male ))lough bullock is requirt'd, tli(‘ 
dam must always bo a good milker, and all hulls issued for stud pur- 
poses must he got from heavy milkers as well as he of tin* right sizes 
type and class. 

This country can produce all the draught cattle it needs, more 
than all the dairy produce it can consiirao from much few^er cattle 
than we now possess, but they must be more efficient cattle and they 
must be (hial p^irpone every time. Any propaganda outsidf* of (hial 
pnv'poHe effieiency is only perpetuating a groat economic evil. No 
other basis can be profitable. 

If these are the reasons for the present state of affairs, then the 
first steps to remedy matters is dairy education. In every civilized 
country in the world to-day dairying occupies a very prominent posi- 
tion in its Agricultural Department. There is not, at the present 
moment, a single dairy school in India. The crying need of this 
Country agriculturally is dairy education, both of the cultivator and 
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ikasses, Nat only is the education of the men in the street necessary 
from the cattle breeding point of view, but it is necessary from the 
point of the health and general well-being of the people. The milk 
supply of our cities is probably the worst and most expensive in the 
whole world, which fact in itself is a proof of the crying need of the 
dual purpose cow. We do not need beef and the country does not 
want it, but milk and draught we must have and it is indisputable 
that these qualities can and must be combined in the cow of the 
future. 

In this note I, of course, have not touched details of any Kind 
but have confined myself to basic policy, because and until ure have 
our policy based on sure economic foundation we can do nothing. 
The only practical and sound cattle breeding policy is dairying plus 
draught qualities ; the one is hopeless without the other and both are 
inseparable. 



PROPOSED RUBBER RESEAReH INSTITUTE. 

D uring the month of August, 1923, a Provisional Committee 
was appointed by the Government under the Chairmanship of 
the Secretary for Agriculture, Straits Settlements and 
Federated Malay States, to consider certain points that had arisen in 
-connection with the proposal to proceed with the formation of a 
Rubber Research Institute. 

The personnel of the Committee was as follows : — 

Secretary for Agriculture, B.S, and F.M.8. (Chairman) ; 
Secretary to High Commissioner ; 

Mr. R. J. B. Clayton (District Officer, Lower Perak) ; 

Mr. R 0. Bishop, Ag. Agricultural Chemist (in the absence of 
Major Eaton) ; 

The Chairman of the Planters’ Association of Malaya ; 

The Chairman of the Malay Peninsula Agricultural Associa- 
tion ; 

The Cliairman of the Rubber Producers* Association of 
Malaya ; 

The Hon’ble Mr. J. M. Campbell ; 

The Hon’ble AFr- C. Ritchie; 

The Ilon’ble Mr. Choo Kia Peng : 

Mr. 8. Wierman. 

MivH*. C. Pinching (Senior Scientific Ofhcor, R.G.A.). 

The Committee was instructed to giv(‘ particular attention to tin* 
following (jucstions : - 

(a) Whether there should be an oflicial or iiuofhcial majority 
on the Board. 

(h) Cliairmanship of the Board, 

(c) Representation of the Planters’ Association of Malaga. 

(rl) Provisions of funds in the initial stages, and whether and 
to what extent the dutv on rubber under the Export of 
Rubber (Restriction) Enactment should bo utilised for 
the purposes of the Institute. 

A meeting was held at Kuala Lumpur during the month of 
October, and the Report of the Committee was siibsocjuontly forwarded 
to the Federated Malay States Government which it is understood has 
the Committee’s suggestions under consideration. 

The Secretary to the Committee w^as Mr. C. Ward Jackson, and 
at their meeting the thanks of the Committee were expressed to iim 
for undertaking the work, 

Received for publication Vtth December^ 1923. 


21 



BISIBB RBeainillENDIITieNS REGARDING RIGE 
MILLING PGR PRDI PRODDi^BRS AND 
BMPLeYERS OP LABGIIR. 

The follotving circtdar was dutnhiited in September to all 
District Officers and to some estates : — 

A S agriculture is tending to take a progressively more important 
position in the industrial life of Malaya, more attention must 
be paid to the fundamental requirements of our agriculturists 
and the labouring classes. 

Amongst our agricultural pursuits, the production of rice is of 
premier importance, for rice is the staple food of the country and on 
its price all other industries depend. 

Malaya is highly favoured in being situated near a cheap and 
abundant source of supply of rice, but available rice land is diminish- 
ing in proportion to increase of population in most rice producing 
countries, and our chief source of supply at present cannot be reckoned 
as permanent. Therefore it is incumbent upon all classes who have 
the interests of the country at heart, to encourage the extension of 
our rice fields and thus help to reduce our huge annual expenditure on 
imported rice. 

Local rice is more wholesome than any grade of imported rice 
and on this account employers of labour should show their patriotism 
by demanding more locally grown rice. Another way in which em- 
ployers of labour can encourage local pi’oduction is to pitrchase padi 
in place of rice and mill the padi under their own supervision. These 
not(», based on local experience, are compiled to assist pa<ii produ- 
cers, employers of labour and others who may wish to mill padi to 
decide on the form of mill most suitable for use under difiertuit 
circumstances. 

A, — Distuicts which produce excess PxVdi in good seasons 

ONLY AND WJIEUE PADI IS NOT READILY SALKARLE. 

The “lesong tangan a.nd ** lesong kaki ai*e wcdl known 
amongst jiadi cultivators in Malaya and are invaluable for use by 
agriculturists who require to mill for thoir own daily needs only. In 
certain districts and in good seasons the production of padi exceeds the 
requirements of the district or of the family and as a ready sale for 
padi within the district is often not possible, the padi has to be exported 
long distances for sale. In place of exporting padi to towns for sale, 
much labour and expense in transit can be saved if the padi is first 
milled because the proportionate volume of rice is le^ than oO per 
cent, of the bulk of the padi and the weight of the rice from any 
volume of padi is approximately 63 per cent, of the weight of the padi* 
Thus, by converting the padi into rice a saving is effected in the number 





of bags required, in freight charges, in porterage and in bullock cart costs 
or often the rice can be sold to local estates which would not purchase 
padi. 


Under these conditions the best method of milling the padi if no 
source of power is available, is to use the ‘‘kisaran.” The *‘kisaran” can 
mill about 20 gantangs of padi in an hour, that is, it mills O-l times 
more rapidly than the “lesong tangan*” Moreover, rice milled by the 
‘‘kisaran” is much less broken than that milled by the “lesong tangan.” 

In Krian district a “kisaran” costs $2o including freight to Parit 
Buntar Station, but there is no reason why this mill cannot he made 
anywhere in Malaya once a model one is obtained as a sample. The 
mill is described in the Malayan Agricultural Journal, Volume XI, 
No. 6, 1923. The reason why they should bo made on the spot is that 
the chief material (white ant clay) from which they are made is brittle 
when dried and liable to crack and crumble if roughly handled on the 
railway or in transit by other means. 

The chaff can be separated from the rice after milling, by hand, 
using the “niru’’ or by making use of a steady breeze, but the readiest 
method is to use a box winnowing machine (“pengipas”). The 
“pengipas” simply consists of a box in which a fan is rotated by Jiand 
to create the breeze necessary to blow away the chaff from the mixture 
of rice and chaff which is poured in a steady stream througli the breeze. 
Two coolies can winnow 200 gantangs an hour by using this machine, 
which costs about $33 in Krian, but can easily lie made by any ('hin- 
esG “tnkang.” 

B.— DISTRICTS IN WHICH A REOriiAR STIPPT.Y OF PADI IS AVAIL VHLE 
AND WHKRR SOrRCKS OF POWRU EXIST. 

This category refers mainly to large producing areas where the 
producers always have a large <| nan tit v of padi for sale at harvest. 

The surplus produce grown on these areas is geneiMlly ])nrchased 
by commercial millers who disjiose of the rice to wliobsale dc'alers and 
employers of labour. It is this latter class who can benefit most under 
these circumstances and even make a profit by installing their own small 
power mills and operating them with the jiower supplied from exisling 
rubber machinery. For instance, the manager of a rubber estate situated 
in or near such an area, can purchase padi directly from tlie growers, 
mill it and retail it to his coolies to their advantage and will) profit to 
the estate. The best machine in this instance is one of the “Eiighdjurg” 
type. This typo of machine is made by several firms of which the liest 
known are Messrs. Douglas & Grant and Mosers. McKinnon, both of 
.Scotland. The mill may be obtained through Messrs. l\fcAli.stor k ('o , 
who have branches in the larger towns of Malaya, or through Messrs. 
Guthrie Co., or Messrs. R. Young (t Co , of Penang. It is sold under 
various names, “The Planters’ Mill,*’ the “Knglohurg Hiiller,” the* 
“British Rice Huller,” etc., and the cost and power reiiuirod di pends 
on the size since it is made in several sizes. The type recommonded 
is. the Planters’ Mill No. 1 which costs $(b50 locally at present (this 
price including a stout iron stand) and requires about * B. H. P. for 



efficient driving. It is compact, sound and simple in construction, and 
the wearing parts are easily replaced. 

The optimum speed is 500 revolutions per minute. At this speed 
the mill outturn of rice should reach about one hundred gantangs (TOO 
Ibs.)^ p^ hour, unless the padi is insufficiently dry or is of poor quality 
when it may be necessary to mill it twice, thus reducing output to about 
60 gantangs per hour. The mill works quite w^ell at slower speeds also 
but more breakage results and usually a few grains of padi escai^e 
unhulled. 

The mill is equally effective with raw and with parboiled padi, 
the only difference being that slightly more breakage of the rice is 
experienced in milling raw padi. The rice produced is not rendered 
deloterions from the point of view of “ beri-beri ” disease since the 
milling is limited to hulling, no polishing of the grain being effected. 
The cost of erecting this mill should be small unless a separate mill 
room is required. The cost of fitting the machine to existing rubber 
machinery would vary according to the length of belting and tlio 
number of pulleys recjuired and whether any additional shafts were 
necessary. A drying-floor is advisable since the padi must be 
thoroughly dry before being milled otherwise the percentage of broken 
rice is certain to be high. If parboiled rice is desired a drying-floor is 
a necessity. (For particulars of parboiling, see M. A, J. Vol. XI, 
No. 6, page 158). 

Another form of this machine includes a polisliing drum. This 
fonn may also be used with safety from the point of view of beri-bcri, 
though it is better to remove half of the polishing flanges from the 
inside of the ix)lishing drum. 

C. — Districts in which a nKaFtiAu supply of pa pi is avail- 
able, JUTT WHEUE CONDITIONS DO NOT INCLUDE POWFiR. 


The best machine in this instance is the improved hand-power 
rice huller shi]>ped by Messrs, Douglas & Grant, and obtainable locally 
through the Agents mentioned under B. This mill is a combined 
huller and winnower. It is simple in design, very compact, easily 
adjusted, strongly constructed and practically “ foolproof.’* The 
hopper is fitted with an efficient adjustable feeder which delivers the 
padi to the hulling discs in an even stream and a neat winnowing 
attachment blows away all the husks after hulling. The resulting 
rice is very wholesome and free from any injurious effects from the point 
of view of “ beri-beri.’* This mill is eminently suitable for small 
estates not requiring a large amount of rice daily, as its outturn is 
only 15 gantangs of rice per hour, and the hand labour involved in 
working it is very light. The machine might also be fixed to a motor 
cycle pulley as the powder required is very small since one man can 
easily work the mill. Before milling, care must be taken that padi is 
free from Stones, nails or other hard particles which are liable to 
damage the grinding surfaces. The mill costs $400 and spare parts 
are readily available. 



Should the padi obtained for milling be very mixed or imperfect- 
ly dry it will probably be necessary to pass the padi through the mill, 
then separate the escaped padi from the rice, and remill the padi. 
The quickest and easiest method of effecting this separation of rice 
from padi is to run the mixture down an inclined sheet of ‘‘ battery 
screening ” of three-sixteenth inch mesh, when the rice will drop 
through the screening whereas the padi will run down the incline and 
can be collected at the bottom. If the padi is mixed it may be neces- 
sary to run it down the “ separator ” three times. 

(Particulars of this separator can be had on application to the 
Economic Botanist, Department of Agriculture, Kuala Lumpur). 


H. W. JACK, 

Economic Botanist, Depavlmonl of A(jncnJl k/c^ 

S.S, (t E..V.S,, Kuala Lumpur, 


KrAfA LrAiiTii, 

Dated, l*^ih Sejdemher, lU'id, 



LeiroeN AtaRKET prigb ust. ath ouaRTBR 1923. 


eu Seeds^ 


Gftstor (Bombay) 

- 

— £21. lo per ton. 

€b0Oiniit (desiccated)' 

- 

4/1/n — 44/6 per cwt. 

Copra (Ceyten) 

- 

£29.10 per ton. 

Do. (Straits) 

- 

£2:.1(> „ „ 

Cotton (Egyptian) 

- 

£11.5- £11.10 per ton. 

Do. (Bombay) 

- 

£f)'— £10 per tom 

Croton 


2?/f) — 32/6 per cwt.' 

Gingelly (Chinese) 

- 

£23.0 — £24.10 per ton. 

Do. (Bombay) 

- 

£21.10 per ton. 

Groundnuts (Gambia) (undecor ticatod) 

- 

£17.2.6 „ „ 

Do. (Chinese) (decorticated) 

- 

£21.12.6— £22.5 per ton. 

Linseed (Bonobay) 

- 

£22.5 per ton. 

Do. (Plate, New Crop) 

- 

£16.12.6 — £17.5 per ton. 

Palm Kernels (West Africa) 

- 

£18.10 per ton. 



m 

Castor (Madras) 

- 

40/- per cwt. 

D<x (Pharmaceutical) 

- 

♦» >» 

Do. (ist pressing) 

- 

'*>3/- „ „ 

Do. (2'nd pressing) 

- 

52/- „ 

Coconut (Cochin) 

- 

oO/- „ „ 

Do. (Ceylon) 

- 

■i 1/' )> >»> 

Cotton seed (Egyptian, crude) 

- 

3V6 „ ♦, 

Do. (Bombay) 

- 

36/ () ,, 

Groundnut (Oriental, crude) 

- 

18/6 „ „ 

Do. (English) 

- 

48/. „ „ 

Linseed (Calcutta) 

- 

12/ 6 „ 

Do. (Plate) 

- 

11/ 6» ,, 

Palm (Lagos) 

- 

£3(i.l5 per ton. 

Do. (Congo) 

- 

£30 per ton. 

Palna ICornel 

- 

38/ per cwt. 

Oil Gabes. 



Coconut 

- 

£7.15 — £8,10 per ton. 

Cotton 

- 

£6.10— £6.15 „ „ 

Growndnnt (undecortieated) 

- 

£0.5 per ton. 

Linseed 

- 

£11.15 per ton. 

Palm kernel 

- 

£6.5 „ ,, 

Essential Oils* 



Cajepnt 

- 

3/3 per lb* 

Camphor (Chinese, crude) 

• 

3/3 „ ,, 

Do. (Japanese, refined) 

- 

3/0 „ „ 

Do. (oil) 

- 

72/() per cwt. 

Cinnamon (Ceylon, leaf) 

- 

4?d. per oz. 

Citronella (Ceylon) 

- 

4/6 per lb. 

Do. (Java) 

- 

4/7 „ „ 


86 
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fissMitlal (DWn^Cmid. 

Clove 

- 

9/- per Ih. 

Lemon (OrasB Cochin) 

- 

2^d. per oz. 

Lime (West Indian, expressed) 

- 

T/- per lb. 

Do. ( do* distilled) 

- 

J/" M f» 

Nutmeg 

- 

4/3 „ „ 

Patchouli (Penang) 

- 

3(y-„ 

Vetiver (Bourbon) 



Spices. 

Capsicums (East Indian) 

- 

40/ - — 43/ - per cvd. 

Do. (Nyassaland) 

- 

(i()/-~nrv- ., „ 

Chillies (Zanzibar) 

- 

40/- 4^^/- ,, 

Do. (Nyassaland) 

- 

r)()/--33/. ,, ,, 

Do. (Japan) 

- 

1 23 / - per owt 

Cinnamon (Ceylon) 

- 

Si^d. — 11 |d. per lb. 

Cloves (Zanzibar) 

- 

1/34—1/3 „ „ 

Do. (Penang) 

- 

2/()— 3/- „ „ 

Ginger (Japanese, Cochin) 

- 

TO/ — 80/- per cwt 

Do. (Jamaica) 

- 

130/- — 183/- per cvv 

Mace (Bombay and Penang) 

- 

I/O —2/- per lb. 

Nutmegs (Singapore and Penang) 

110*8 

- 

114 per lb. 

80*8 

- 

!-/ ^ »» »» 

(H s— oT’s 

- 

1/T— 1 per li>. 

Pepper (Singapore, black) 

- 

Id. per lb. 

Do. ( do. white) 

- 

bd. ,, ,, 

Turmeric ^Bengal) 

- 

(15/- per cwt. 

Drugs. 

Aieca 

• 

43/- per cwt. 

Cocaine (hydrochloride) 

- 

IG/O per oz. 

Ipecacuanha (Matto Grosso) 

- 

1 /3 per lb. 

Natural Dyestuffs and Extracts 

>• 


Annatto (seed) 


lid,— lA per lb. 

Gambler (block) 

- 

}3/- per cwt, 

Do. (cubes) 

- 

()2/(>— 03/- per cwt. 

Gums. 

Damar (Singapore) 

- 

30/-— 13(t/- per cwt. 

Do. (Batavia) 

- 

120/— 100/- .. 

Dragon’s blood (reeds) 

- 

£18—^20 „ „ 

Do. (lump) 

- 

£11— £28 „ „ 

Fibres. 

Cotton (P. M. American) 

. 

10.60(1. per lb. 

Do. (Egyptian Sakellatidis) 

- 

21.10d. „ „ 

Hemp (African sisal) 

- 

£35.13 per ton. 

Do. (Manila, J. Grade) 

- 

£33 ,, ,, . 

Kapok (Java) 

- 

J/2J per lb. 

Do. (Indian) 

- 

lid. n „ 
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Foodstuffs. 


Cocoa (Ceylon plantation) 

- (jO/- — 105/- per cwt. 

Coffee (Malay, plantation) 

- 70/— 100/- „ „ 

Do. (Malay, Liberian) 

- (10/— 06/- „ „ 

Sago (pearl) 

- 34/- ~ 30/- „ „ 

Do. (flour) 

- 10/-" 17/- „ „ 

Sugar (white, Java) 

- 52/0 per cwt. 

Tapioca (Penang flake) 

- — 3? per lb. 

Do. (Penang flour) 

1 8/ — 22/ per cwt. 

Miscellaneous Chemicals. 

Acetic acid (glacial) 

- £73— f 74 per ton. 

Do. (80% comml) 

- .£18-4:49 „ „ 

Acetone (pure) 

- £127 — £130 per ton. 

Ammonia (.880) 

- £33- £34 „ „ 

Calcium acetate (grey) 

- £21.10— £22.10 per ton. 

Citric Acid 

- 1/ .7 per lb. 

Creosote 

’ Hd. „ „ 

Formalin (40% vol.) 

€()4 — 4*()5 per ton. 

Lime juice (raw) 

- 1/0 —2/i) per gallon. 

- £‘22 per basis^ 

Do. (concentrated) 

Sodium bisulphite, (JO — 02% 

- £21 “£2;J per ton. 

Sodium sulphite (anhydrous) 

- €2r>--£2(; „ „ 


^ l^asis - lOS f^alloDs, 01 ozh. Citric acid per ^^allon. 


Beceived for imhlication VMJi Deannher, 



THE 


Malayan Agricultural Journal. 

Vol. XII. February, 1924. No. 2. 


DBeBNTRALISnTieN. 


I T is desired to draw attention to the advisability of Planters and 
others, who require the assistance of the Agricultural Depart- 
ment in any way, referring in the first instance to the local 
Assistant Agricultural Inspectors, Assistant Agricultural Inspectors 
are provided tlironghout the Federated ^lalay States and the Straits 
Settlements as follows : — 


Station. 

Butterworth 

Taiping (for Perak North) 

Batu Gajah (for Perak South) 

Kuala Lumpur 
Seremban 

'^Baub (for Pahang West) ... 

Pekan (for Pahang East) 
Malacca 


Area iovrred. 

Penang and Province Wellesley. 

Districts of Larut and ^fataiig, Kuala 
Kangsar, Kriaii and Upper Perak. 

Districts of Kinta, Lower Perak and 
Batang Padang. 

The State of Selangor. 

The State of N(>gri S(Mnl)ilB,n. 

Distiicts of Kuala Lipis, Uauh and 
Tenierloh. 

Districts of Kuan tan and Pekan. 
Settlement of Malacca, 


As regards Singapore there is so far only a Sub-Inspector of 
Agriculture stationed there ; he works directly under the Chief Agri- 
cultural Inspector at Kuala Lumpur, and the Chief Agricultural 
Inspector visits the settlement of Singapore from time to time. In 
1925 however it is hoped to have an Assistant Agricultural Inspector 
stationed in Singapore. 


* At the present time owing to shortage of Staff there is no Assis- 
tant Agricultural Inspector at Raub, and the Assistant Agricultural 
Inspector, Negri Sembilan is temporarily in charge of Pahang West 
also. 
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In some parts of the Peninsula Assistant Agricultural Inspectors; 
have been provided only during the last few years, and it is. probable- 
therefore that the public are not suflSciently aware of the existence of 
these officers and of the purposes which they serve. 

Very often enquiries are sent direct to the head office in Kuala 
Lumpur by persons who desire planting material or who require 
technical advice and assistance in connection with some pest or 
disease. In such cases reference should obviously be made first to the 
Assistant Agricultural Inspector for the locality concerned; this 
officer may be able to give immediately the assistance or information 
desired or at any rate he will be in a position to forward a communi- 
cation to the appropriate technical officer at headquarters. It may be* 
that a crop is attacked by some insect pest which he cannot identify ; 
he will then arrange for a proper specimen packed in the right way to 
be sent to the Entomologist at Kuala Lumpur, ensuring at the same 
time that such assistance or advice as can be given will duly reach the 
enquirer. If however enquiries of this nature are sent direct to head- 
quarters in Kuala Lumpur it is possible that insufficient information 
may be sent with them or that proper specimens may not be sent or 
that the specimens may not be properly packed ; instances of this 
frequently occur, and indeed sometimes useless specimens reach the 
headquarters oflioe at Kuala Lumpur without any accompanying 
letter or label so that it is impossible to say from whom or for what 
reason they were sent. Such cases occasion both delay and dis- 
appointment. A further serious disadvantage is that by such proce- 
dure the Assistant Agricultural Inspector is left in ignorance of a 
matter affecting agriculture in his particular territory of w^hich he 
should properly be informed. 

In this connection T would repeat again what T wrote in para- 
graph 71 of ray Annual Re])ort on agriculture for the in 1922' 

(published as supplement to the F M.S. (Government (razette of 
October 5, 19^3) as follows;-- 

Paraqraph 71.- With the inauguration of the new system by 
which the Assistant Agricultural Inspectors in the various States 
and Settlements add certain lines of instruction work to their 
duties as Inspectors of plant pests and diseases, a notable depar- 
ture has been made. It is hoped that in time all classes interest- 
ed in agriculture will come to regard the local agricultural officers 
as their natural guides, councillors and friends in all agricultural 
matters ; and that the local officers will serve as useful links 
between the research officers at headciuarters in Kuala Lumpur 
and the planting community of all races throughout the country. 
As an aid to this end it is important that the Assistant Agricul- 
tural Inspectors keep in close touch with the District Officers, 
who are the interpreters of the people's needs and the pivot of 
the w^hole administration, and instructions have been given to* 
the local agricultural officers to carry this out in practice. 

I feel sure that the better the officers of the Department and 
their work are known the more they will be used and appreciat*^ 
ed." 
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In Jehore the Inspector of Agriculture, Johore Bahru is the head 
of the State Department of Agriculture and as such all enquiries on 
agricultural subjects in that State should naturally be addressed to 
him. By arrangement between the respective Governments the 
services of the research officers of the Department of Agriculture, S.S. 
and F.M.Sm have been made available in Johore, so that the Inspector 
of Agriculture can obtain their advice and assistance in technical 
matters, in the same manner as can the Assistant Agricultural Inspec* 
tors in the Colony or in the F.M.S. 

To sum up, the public are requested to treat the Assistant Agri- 
cultural Inspectors as the local representatives of the Department of 
Agriculture, and as a general rule to get into communication with 
them before writing direct to the headquarters of the Department. 


Knalft Lumpur, 

Ut February 19 '^4. 


A. S. Haynes. 



siijumurt ep the work op the iRSPEerieR 

OiVISieN FOR THE FIRST THREE 
QUARTERS OP 1923. 

By F. W. South anp F. Birkinshaw. 

T he infoirmation given in this article is abstracted from the first 
three quarterly reports of the Chief Agricultural Inspector 
during 19S3. It has been customary to publish these reports 
as they have been written, but, during the past year, space has not 
been available and three are, therefore, appearing together^ 

A. — Quartbb January 1st to March 31st. 

Estate Visits. 

In all 131 Estates were visited ; 1 1 were visited more than once 
and 31 by request of their Managers. This compares with Estates 
visited during the last quarter of 1922. The objects of these 
visits were mainly in connection with disease control ; a few were for 
the purpose of seeing new crops ; while in Jobore, four were visited at 
the request of the Secretary of the Rubber Restriction Committee. 

Rnhber Diseases and Pests. 

Pink Disease, {Corticnm saXmonicoJor). — There were new I'eports 
of this disease from 8 estates not previously infected. The disease 
was reported from two new localities In Penang Island during 
January, making a total of three small centres of infection in the 
Island. It was also reported for the first time in the neighbourhood 
of Sitiawan. As usual the disease becnme more prominent during 
spells of wet weather in the old infected areas. Routine measures for 
its control were maintained everywhere and enforced when necessary. 
The main diflSculty in enforcing control is still that land owners will 
leave infected branches lying about after cutting them, instead of 
burning them immediately. Prolonged teaching by the Department’s 
officers, even combined with regular prosecutions mainly for this fault, 
seem to be without effect. 

Mouldy Rot {Sphaeronema fimhriatum). — This disease was new ly 
reported from 1 Estate in Perak North, 1 Estates in Negri Sembilan 
and 1 in Johore. 

In Perak North the disease .spread to a new area of 20 acres 
adjoining the area formerly infected near Padang Rengas. This is a 
further instance to add to the already striking accumulation of 
evidence that the disease is conveyed about the country by human 
agency. Unfortunately it seems impossible to control the movements 
of wandering Chinese and Javanese tappers. Much of the area 
originally infected in Perak was free from the disease during this 
quarter and tapping was resumed on such previously infected holdings 
as bad shewn no further signs of attack. 
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Generally speaking a spell o! dry weather during this quarter 
effectively checked the disease in Selangor, Negri Sembilan, Pahang, 
Malacca and Johore. 

In Selangor the only places infected were two small holdings at 
Sepang and one at Beranang. In the latter locality the disease was of 
recent occurrence and the land owner was to he prosecuted for failing 
to carry out the prescribed treatment fully* In Negri Sembilan it was 
difficult to find a single case of Mouldy Bot. More regular attention 
to treatment in addition to the dry weather were responsible for this. 

In Malacca the disease appeared for the first time on 6 or 7 
holdings in the Malaka Pindah neighbourhood, but was quickly got 
under control. The previously infected areas showed very few cases, 
but there is no doubt that wet weather conditions will bring back the 
disease, which should be particularly virulent in Sebatii and Sungei 
Rambai rankims. In these two mukims rubber is grown under condi- 
tions most favourable to the disease, on old padi land on which there 
is a thick undergrowth of bush and rubber seedlings. The fact that 
many owners are absentees adds to the difficulty of having such land 
effectively cleaned up. 

In Johore the conditions in Muar were very bad during the early 
part of the quarter, more especially at Panchor where the Department 
had to carry out the work of treating a block of 25 small holdings 
under the supervision of the Special Field Offioer. A total of 28 acres 
was thoroughly treated at a cost of $fil. During January a had 
outbreak occurred on a Chinese estate near Johore Bahrn. nearly the 
whole area of 580 acres being affected. (Control measures were 
immediately commenced and were successful. 

Black Stripe Disease (Phytophthora sp.).— This was newly rei)ort- 
ed on 1 estate in Pahang West and on 3 in Negri Sembilan. Other- 
wise it calls for little comment. 

Cyphella sp. — During wet weather in January reports were 
received from 5 or 6 estates in Selangor of damage caused to the 
renewing hark of certain trees by a fungus, .fometimes mistaken for 
Mouldy Rot disease, but in reality quite different. This fungus 
appears as a flat, white, fan-shaped mycelium which frequently starts 
its growth at the angle of the tapping out and vertical guiding channel, 
or in the corresponding angle at the top of the renewing bark. It 
spreads out over the surface of the renewing bark and slowly penetrates 
and kills it. Treatment by means of the usual mixtures of Agrisol 
and water, or brunolinura, tar and water will destroy it easily. Affect- 
ed trees should not be tapped until they show no further signs of the 
fungus. The white mycelium is attributed to a species of the genus 
Oyphella, but its identity is doubtful, as fructifications have not yet 
h^n found. Isolated oases of this disease have occurred during several 
years past. 

Coconut Difieascfi and Pests, 

Beetles. {On/ ctes rhinoceros mil Tihyncophoru^ scJmeh,)- Tho 
usual routine work on the control of these insects has lieen maintained 
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eTeryivhere. In Penang and Province Wellesley good progress ha» 
been made, thongh much more work remains to be done to remove 
suitable breeding grounds. In the coast districts of Selangor the 
results ba\e l)ecn disappointing in view of the work done ; the Assistant 
Agricultural Inspector, Selangor, will, however, continue his efforts to 
increase the efficiency of the work. Much work is still needed in 
parts of Johore, where it is receiving regular attention. Casual 
accumulations of village refuse and cattle ownor^s manure heaps are 
two of the most prolific types of breeding grounds for the black, or 
rhinoceros, beetle and are the most difficult to get rid of effectively,, 
since, when they have once been cleared np, they are promptly formed 
again, as soon as the inspecting officer’s attention is temporarily 
removed to a different locality. 

Bracharionet cntoxnntha , — This serious of coconuts appeared 

at Permatang Pauh and Permatang Ara and also at Permatang To 
Jaya in Province Wellesley, at the first two places in February and 
at the last in March. A serious outbreak on the coconuts around 
Batu Gajah town was reported on February 22nd by the Assistant 
Agricultural Inspector, Perak South. In Selangor there was a small 
outbreak at Sabak Bernani, that by Marcli had been almost overcome 
by natural controls, parasitic insects and a fungus {Botrijiia sp.) ; a 
new outbreak occurred, however, about 1 mile away on a holding of 
about 10 acres in extent. 

There was an attack on coconuts at Dong in Pahang West during 
January : by the end of the quarter the insects had entirely disappear- 
ed from this locality, but a new outbreak had ^^tarted in a kampong 
about 200 yards to the South East. 

It is peculiar that these attacks frequently occur in areas known 
to have been attacked in former years. This tends to indicate that 
the pest is always present in these localities, but is normally kept 
under control by its natural enemies. Outbreaks of the pest only 
occur when for some reason the natural enemies lose control : at 
present artificial measures of control consist of encouraging the 
renewed increase of the ^larasitos of the |X‘st. Any other measures oi> 
tall trees are impracticable or nearly so. 


At Batu Gajah a certain area of tall trees was sprayed with 
water by the Ipoh fire brigade. Very large numbers of caterpillars 
were knocked off the trees and subsequently destroyed. This area was 
much freer from the pest in the next generation of caterpillars. Un- 
fortunately a suitable water supply wns not available for the fire 
engine through all the infected area round the town. 

Nettle Caterpillars. — A minor pest recorded as doing some damage 
in Penang Island and in Selangor was Thosea sp. 

' White Flies , — Specimens of these were forwarded to the Entomo- 
logist from Province Wellesley. Other specimens, probably the same 
insect, were found on coconuts at Batu Gajah and elsewhere. 



Padi DiRMRpa and PestR, 


Stem borers. — Both the Assistant A^'ricultnral Inspector, Penang 
and Province) Wellesley, and local Malays were of the opinion that 
there were a far greater number of these pests present in Province 
Wellesley during the recent padi season than there were in the pre- 
vious season. Unfortunately it was impossible to ascertain which 
species had been responsible for the damage observed. 

The Assistant Agricultural Inspector also recorded a statement 
made by several local growers that the bird known in Malay as Riiak- 
ruak exercises nn important control over these ))ests. This statement 
seems to be Fufhcicntly well supported to be worthy of further investi- 
gation. 

Rats. ~*As usual reports of damage by tliose ^’lests were received 
from various places where padi was ripening or being harvested during 
the quarter. 

A further stock of i ton of barium carbonate was received and 
was distributed at cost price as re(|uired. A Siijiply of 4 ton for use 
in (he Colony only was ordered, together with 5 gross of rat traps ; 
both poison and trails will h(» sold at cost price in the coming padi 
season. 


Lnlanq and Jdukar, 

From all parts of the Colony and of tlie Federated ^Falay States 
reports were rocoivod tliat many Asiatic owners of rubber holdings 
had Ikhui lurking eilbrts recently to clear their land of lalang and 
blnkar, as a rt'asonahlo profit was again obtainable on rubber. 

As the owners' former plea of poverty no longer held good, action 
was to be taken by Insjiectiiig Odicers, and was to be strictly enforced, 
to ensure that dirty holdings should la* cleaned up during the coming 
quarters of the year. 

The success of (liaut Mimosa, Mfmosa innsa, in eradicating 
lalang wa.s jiroMiig somewhat doubtful. In several instances it was 
observed that, after from one and a half to two years of vigorous and 
sucimsful growth, this plant fruited heavily and then died out. The 
])rompt reappearance of patches of lalang m such areas jiroved that 
the cover crop had not been present long enough to kill out all tlu' 
roots of the grass. The cause of the death of the Mimosa is not 
clearly understood as yet. Possibly the cover would renew itsidf after 
some months ; this remains to be tested. 

The Assistant Agricultural Inspector, Selangor, stated that in 
coastal regions observations during indicated that the common 

passion-flower will overcome lalang in about a year. The use of the 
passion-flower for this purpose on inland areas is doubtful ; general 
experience would show that it is not safe to rely on it to kill lalang. 



- r ' Hyacinth. 

J^part {i^j^ontilif to remove such patches of this weed as 
wire found, a special gang w<wked on the Perak River around Bandar 
under vibe supervision of ^ifae Assistant Agricultural Inspector, Perak 
Sonih. 

Pests and Diseases of Other Crops. 

Mistletoe, (Loraiithus spp.) Da.lu api or Daun api api (M). 
The species of this plant are peits in various parts of the country 
and appear to be growing more plentiful. Fruit trees in native hold- 
ings are frequently attacked, as are kapok trees ; while rubber trees 
not infrequently harbour. this pest and occasionally suffer considerable 
damage. It is disuribitted by the fgency of birds. Action was being 
taken to have it removed and burat when found. Where advice is 
disregarded such action is enforced, as the plant is a pest under the 
definition in the Agricultural Pests Enactment. 

Acatma fulica, — The Giant snails were slowly diminishing in 
numbers at Butterworth. At the other infected locality in the 
Province, they were reported to be multiplying slowly and spreading. 
Advice was given as to the measures to be adopted for their control. 

Die-back of Cloves. — Attention was drawn to this in the Annua) 
Report of the Chief Agricultural Inspector for 1922. (Malayan 
Agricultural Journal Vol. XI, No. 10, p. 253.) It is commonly 
associated with the presence of one or more borers in the branches of 
the trees. Considerable damage is done to the older trees on Penang 
Island and on Bukit Mertajam and the disease might be worth 
investigating. 

Notes 071 Ge7ieral Agriculture. 

, Bubber, — Generally speaking a fairly definite spell of dry 
weather everywhere during the quarter caused the wintering ” of 
this crop to be very regular, though leaf-fall was earlier in some 
localities than in others. 

. The improvement in the price of rubber resulted in the reoi>en- 
ing of tapping on the majority of small holdings. Occasionally, 
ijowever, especially where the full output allowed is not easily 
ol^toined, small holders continued to sell their coupons at about 35 
cents per kati and to leave their trees untapped. 

The Young Producers Restriction Committee, on which the 
Chief Agricultural Inst)ector served, reported at the end of February. 

Cocomits» — The price of copra rose during tlie quarter to the 
neighbourhood of $10/- per picul. 

The dessicated coconut factory in Province Wellesley, referred to 
In the Annual Report of the Chief Agricultural Inspector 1922, 
published Jn the Malayan 4f?ncutoirai Journal Vol. XI, No, 10, 
p, appeared to be already a profitable enterprise. 
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The harvest was nearly cample^ in most parts of the 
Peninsula, except in Malacca, during the (jiiarter. A summary of it 
will appear in the Annual Report of the GhM Agricultural Inspector 
for 1923 and in, consequence %ili not be given here. 

An additional area of land was acquired for the Malacca, padi 
experiment station at Klobang Besar, making the total area IG acres. 
Repairs to the dam were completed and arrangements were in progress 
to obtain an access road and a site for the store, and thus to complete 
the whole station in readiness for the next season. 

A cultivation experiment was started and plots of different green 
dressings were sown. 

The Assistant Agricultural Inspector, Selangor, stated that 
arrangements were proceeding for enlarging the padi area in Bagan 
Nakhoda Umar, so that this mukira should eventually have the 
largest padi area in Selangor. lie called attention to the importance 
of planting selected pure line strains of padi on this now area from 
the very beginning. 

The Assistant Agricultural Inspector, Negri Sembi Ian, stated that 
surveys were being carried out in Rembau and Kuala Pilah with a 
view to constructing permanent, in the place of several temporary, 
dams. 

Experiments to determine if suitable green manures will improve 
old bendangs and also to improve mining slimes for padi cultivation 
were in progrt'ss in Perak North. 

Fruit , — Tlie Assistant Agri(*ultiu*al Inspector, Penang and 
Province Wellesley, remarked that fruits in season were plentiful in 
the markets aiid reasonable in prI(*(^ In other parts of the country 
the fruit crop early in the (piarter varied considerably from one 
locality to another ; in certain places durians, rambutans and piilasans 
were plentiful. 

The orciiard of fruit trees imporhsl from Australia and planted 
on an estate near Batu Gajah was reported to be doing well and 
sliould gi\o useful information in the future. The Assistant Agricul- 
tural Inspector, Perak South, tried to pursnado owners of land in 
certain Malay Reservations to plant u]) a few marcotted fruit trees, 
such as Chiku and Limes, obtained from the grower at Tolok Anson. 
The Malays, however, considered the price of $1/- per plant more 
than they could afford. 

Roselle . — Small quantities of seed were distributed in Province 
Wellesley and in Negri Sombilan. The Assistant Agricultural 
Inspector, Perak South, was growing a small (luautity of this iilaiit to 
provide seed in two new Malay Reservations. 

Tapioca , — The Assistant Agricultural Inspector, Selangor, stated 
that a tapioca mill was erected on an area of land planted with this 
crop in Kuala Selangor district, and that the cultivation of this crop 
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appeared to have been succossfuL This is beJieveci to be the only 
tapioca mill in Selangor. 


Instructional Wbrh, 

Padi Demonstration . — Early in March the Economic Botanist gave 
a very nseful demonstration of the selected strains of padi at the Titi 
Serong Experiment Station in Krian. This was attenied by Penghu- 
Ins and other Malays : all the officers of the Inspection Division who 
were able also attended. The Asai^ant Agricultural Inspector, Perak 
North and the Junior Agricultunl Assistant, Taiping, assisted the 
Economic Botanist. The Assistant Agricultural Inspector, Perak 
North, remarked that the Malays who attended the demonstration 
appeared to grasp something of the methods of selection and the good 
results to be expected therefrom. He considered that the demonstra- 
tion had done much to awaken keenness to give the selected padis a 
fair test. 

Roselle.— T\\k\ roselle detnonstration plots at Kota Bahru and 
Malim Nawar in Perak South were doing well : one at Sungei Raya 
was only fair, but might improve ; while the fourth at Gopeng was a 
failure, probably because the soil was too sandy and became too dry. 

A demonstration of stripping roselle for rotting was given by the 
Assistant Agricultural Inspector, Selangor, at the demonstration plot 
at Batang Kali on March i()th. This plot has not been a real success 
for reasons which are not quite clear. The plot at Tanjong Malim 
was a complete failure, probably owing to unsuitable soil and lack of 
cultivation. New plots were planted in January and February, one 
at Kapar and two at Klang ; these shewed signs of much greater 
success, provided they obtained sufficient rain. 

Show . — A very successful Agri-Horticultural Show, at which the 
Assistant Agricultural Inspector, Negri Sembilan, assisted and the 
Chief Agricultural Inspector acted as a judge, was held in Seremban 
on March ^Jth. The number of exhibits was so large that they were 
considerahiy crowded in the limited space. This was particularly 
noticeable in the fruit and vegetable sections. Malays appear to he 
taking an increasing interest in these shows. 

B. — QrAKTEK Ajuul 1st to June 30 th. 

Staff Changes. 

Mr. South, Chief Agricultural Inspector, left for home on leave 
on May liHh, Mr. F. Birkinshaw was appointed to act for him during 
bis absence. 

Inche Mohamed Noor, a Senior Agricultural Assistant, was 
appointed to act as Assistant Agricultural Inspector, Perak North, to 
replace Mr. Birkinshaw. Inche Mohamed Zin bin Haji Yuaope was 
appointed an Apprentice in the Department for the Straits Settlements 
and assumed duty in Malacca on June 13tb. 
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Estate Viaih, 

Altogether TS estates were visited by the Inspection Staff of 
which 33 were visited by request of the Managers or Agents. Thirteen 
were visited more than once. The majority of these visits were in 
connection with pest and disease control. They also include four visits 
made in Johore by request of the Rubber Eestriction Committee. 

Disea.%es and Pests of Rubber, 

Pink Disease (Gorticium salmonicolor )* — This disease was newly 
reported from 4 estates in Selangor, 2 in Negri Sembilan, one in 
Pahang West and from one in Johore, making 8 new reports in all. 

No further reports of the presence of the disease have been 
received from Sitiawan. In Selangor a new, but not heavily, infectnl 
area was found at TJlu Klang, while badly infected small areas are 
still being found in Ulu Selangor and are receiving attention. Routine 
control measures are being maintained everywhere and call for no 
special comment. 

A branch of Gardenia attacked by Pink Disense was forwarded 
by the Acting Assistant Agricultural Inspector, Perak North, for 
verification. 

Mouldy Rot, (Sphaeronevw fimhriatinv), — Part of the infected 
area in Perak North is still giving much trouble. The disc'ase is being 
well controlled in the parts where the best control work was instituted 
when the disease was first discovered, bnt in the part of the area 
which is the least accessible the position is not satisfactorv. Supervi- 
sion of this latter area is rendered difficult because of its distance from 
any main road and the cultivators are very difficult peopl.i to deal 
with. An attempt will be made to come to some arrangement where- 
by rubber coupons will be refused to the small holders who do not 
follow instructions given them. 

No fiesh reports have been received of any appearance of this 
disease outside the area previously affected. 

In Selangor a little Mouldy Rot is still to ho found at Sepang. 
It is receiving attention. At the end of the quarter it was reported 
that no signs of the disease could l)e found in Ulu Langat 

The position in Negri Sembilan is still satisfactory in that the 
number of cases found in holdings has been very few. Dry weather 
partly accounts for this, but it is also due to some extent to the fact 
that small holders are beginning to realise the seriousness of the 
disease and the real need for control measures. 

In Malacca a good deal of trouble was experienced with small 
holders in the area at Sungei Rambai, Sebatu and Ratu Gajab, who 
showed great reluctance to carry out instructions for control of the 
disease. During the last fortnight in June a concentrated effort was 
made in these areas to try and affect an improvement. A Notice 
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Semr haR baen giveti temporary inspection powers under the Ordi* 
nadfioe for ^ese areas. The oo-operation of the District Officer has 
hm obtidned. It is hoped that the infliction of heavier fines, the 
stoppage of coupons to holders who do not carry out treatment and 
'&e temporary appointment of an inspecting officer especially for the 
iooalittes concerned will all combine to effect an improvement in the 
(Bontrol of the disease. 

The Inspector of Agriculture, Johore, reports that Muar district 
still remains the centre of the heaviest infection, especially at Panchor 
sad Qresek. An improvement in the conditions in Batu Pahat ia 
soported. 


Black Stripe. (Phytophthora sp.). — A few cases of this disease 
have been reported from Uln Langat in Selangor and from Seremban 
and Batang Bcnar in Negri Sembilan. It is still in evidence at Jelebu 
and Pertang. In Johore a report of Mouldy Rot from one estate 
proved on investigation to be Black Stripe. 

Fames li{fno.ws , — The Inspector of Agricnlture, .Tohore> 
reports:™' 

** Lack of treatment in the early stages has given this disease a 
firm hold on many properties and its efficient treatment at the present 
juncture presents great difficulties/’ A statement of this kind 
emphasises the importance of thoroughly treating at the outset the 
scattered infected patches to be found in the majority of young clear- 
ings throughout the country* 

Mistletoe. — In March last a firm of Estate Agents approached the 
Department on the question of the possibility of various species of 
local mistletoe, known as Dalu Api or Api-Api, becoming wide«spread 
bn Rubber estates and doing considerable damage to the trees. It was 
mentioned that these local mistletoes were giving -much trouble on 
certain estates, more especially in Malacca. Reports on this subject 
have now been received from all Assistant Agricultural Inspectors and 
the position appears to be that various species of mistletoe are present 
everywhere, growing mainly on fruit trees. In only a very few cases 
were these parasites found to any extent on rubber. Removal of 
mistletoe from cultivated trees is now being enforced and this policy 
will be continued. 

No other pe.st or disease of rubber calls for special mention this 
quarter. 

Pests and Diseases of (yocormts. 

Beetles. {Oryctes rhinoceros and Bhyncophorm schach ) — In 
Perak South ravages by the Black Beetle increased in certain localities 
in the Kinta District. New mining lands have been opened in the 
neighbourhood and coconut trees thereon have been killed or cut 
down, thus forming good breeding places for the pest. The grubs 
were also found in cattle manure in the compounds of Bengali owners* 
A concentrated effort has been made to get all the coconut stumps 
and trunks and the manure heaps cleared up, and good progress in 
this respect had been made at the end of the quarter* 
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The Black Beetle is still doing much damage in* the coastal 
districts of Selangor although recent prosecutions for not clearing up 
manure heaps appear to have had a little effect on some of the cattle 
owners of the neighbourhood. 

In Johore in the Batu Pahat and Cucob districts the Red Stripe 
Weevil is doing damage. In these districts there are large areas of 
the sago palm and the refuse left about after removal of the sago 
affords breeding places for the pest. The inaccessibility of these 
districts makes control of the pest a difficult matter. 

Brachartona catoxantha , — In Perak North small outbreaks of 
this pest occurred in the Krian District at Bungei Kota and Sungei 
Megat Aris. The pest did little damage and at the end of the quarter 
the attack had died out as a result of heavy parasitisation in which 
the fungus Botryth sp. played an important part. These localities 
suffered from attacks in April 1921. 

In Selangor the pest is reported from Sopang. There have been 
attacks in former years here also. 

Tn the two localities in Province Wellesley the pest is now heavily 
parasitised, especially by the fungus. 

In Perak South the attack in the vicinity of Batu Gajah is now 
over. Here insect parasites appear to have been the main factor* in 
control. Altogether about 100 acres were affected and the attack 
lasted through 4 generations of the pest. 

In Pahang West the attack at Dong is over*, as is also the attack 
reported last (juarter in Kuala Selangor district. 

Lalang and BInkar. 

During the quarter a good deal of attention has been given by the 
whole of the Inspection Staff to the clearing up of dirtv holdings, in 
accordance with the change of policy on this question as outlined in 
the last quarter’s report. It is bound to be a long while before any 
great improvement will be generally apparent, but gradual progress is 
reported by most of the Assistant Agricultural Inspectors In small 
holdings the eradication of lalang is an object very difficult of attain- 
ment and progress is bound to be slow. 

Dirty kampongs are specially a danger in Mouldy Rot areas, as 
thick vegetation between the rubber trees prevents free movement of the 
air. In the stagnant damp atmosphere which obtains this disease is 
very persistent and difficult to control. Concentrated and continuous 
efforts are being made to bring such holdings into a better condition of 
sanitation, and the clearing up of lalang and bliikar in Mouldy Rot 
areas is looked upon as an important item in the control work of this 
disease, 

Water Hyacinth. 

During this quarter, as in the last, the Pf^rak North dang has 
still been engaged upon clearing up areas near Taiping, Tiie clearing 
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of the weed ^ ttom an old mining land area aocounte for the gang's 
more than usually prolonged stay in the vicinity of Taiping. At the 
end Of the quartet arrangements were being made to send the gang 

the fldannal clear up of the Sungei Perak between Kuala Kangsar 
and Beta. In Perak South the swamp at Malim Nawar again 
received attention. 

Pfintft anti Diseases of Other Crops, 

Mango Branch Borer. {Rhytuiodera simidans^ White,)— During 
the quarter an examination of the Mango trees in Krian showed that 
this pest is prevalent through the whole district. Attempts to control 
its ravages are being made. 

Notes on General Agrienltnre. 

Padi. —A progress report on the results up to date of the distri- 
bution of pure strain seed has been prepared and published in the 
Malayan Agricultural Journal Vol. XI, No. 11, p. 335. The records 
obtained so far emphasise the need for a definite scheme of distribu- 
tion with careful, continuous and systematic control. The work so far 
done has provided much useful information indicating w^hat strains 
are likely to be the most suitable for various localities. There are 
also indications that the pure strains, after being grown a few years 
in a fresh locality are likely to give better results than when first 
introduced. 

Cultivators in all parts of the country are now showing more 
interest in the pure strains than before, as is evidenced by the applica- 
tions for seed being greater than in the previous year. This is an 
encouraging result of the time spent by the Staff last season in making 
the superiority of the pure strains known to cultivators and the 
demonstration given by the Economic Botanist and Assistant Agricii- 
tural Inspectors at Titi Serong in March. 

In many districts, including Perak, planting will he late again 
on account of the continuance of dry weather. 

The test stations at Talang in Perak and at Permatang To Jay a 
in Province Wellesley are being planted this season under the same 
arrangement as for the last season. 

The Experiment and Test Station in Malacca has been the scene 
of busy operations. At the end of the quarter nearly the whole area 
had been ploughed, a Cletrac tractor being used for the purpose. 
Harrowing will follow. 

The Assistant Agricultural Inspector, Negri Sembilan, reports 
that one concrete dam with wooden divisions has been built at 
Bembau and it is hoped that a second will be completed and in readi- 
ness fpr the coming season. 

FmiU . — The mango season in K^ian shows promise of being a 
good one. 
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A heavy crop of durians is expected in Upper Perak and Kuala 
Eangsar districts of Perak and in the Bembau and Euala Pilah 
districts of Negri Sembilan. 

The Agricultural Inspector, Johore, reports that the area under 
pineapples in Johore is increasing rapidly. Fruit has been plentiful 
throughout the quarter and prices have fallen to $1/- per hundred. 

Boselle . — In Selangor a demonstration of stripping and retting 
was given at Kapar early in June. 

In Perak South the demonstration plots at Kota Bahru and 
Malim Nawar have been cut and retting was in i^rogress at the end of 
the quarter. A crop of ground nuts is being planted in each case as 
a rotation before the next planting of Boselle. 

Patchouli , — The Inspector of Agriculture, Johore, reports as 
follows : — “ Some little interest hiis recently been evinced in the 
cultivation of Patchouli and slightly over 100 acres are under cultiva- 
tion at present. A small distillation plant has been established near 
Johore Bahru. The price obtained for the oil is at present from 
seven to nine dolhu’s per pound.'’ 

Instructional, 

An Agri -Horticultural Hhow was held in Kuala Lumpur from 
June 30th to Julv 2iid inclusive and was well attended. The Assis- 
tant Agricultural Inspector, Selangor, as Secretary for the Agricultural 
Section, put in a lot of hard work and succeeded in organising 
in a creditable manner a very diflicult Section. 

Many insect specimens for this show were collected by the Inspec- 
tion Staff in outstations. 

A show wm also held in Pekaii on Juno 16tli but no details are 
yet available n'garding it. 

In Pahang East a series of lectures on pruning fruit trees and 
other subjects of general agricultural inknest were given by the Assis- 
tant Agricultural Inspector. 

General. 

The Inspector of Agriculture, Johore, on behalf of the Secretary 
for Rubber Re.striction, examimHl a furtlicr number of estates. 

C.— Qi’aktkk Jiij.Y 1 st to Skptkmbeii 80th. 

Staff Chamjes. 

On August 18th Mr. Nock, Acting Assistant Agricultural Inspec- 
tor, Pahang West, proceeded to England on leave. 

Certain changes among the staff of Malay officers were made in 
order to allow Apprentices in training to attend the second part of the 
Lecture Course. 
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Oh Inche Ismail bin Haji Salleh and on August Ist 

Inche Osman bin Hitam were appointed Federated Malay States 
Miday Apprentices in the Department. 

On September 8th Inche Mohd. Saikh, Malay Apprentice, Bagan 
' Datoh, was transferred to Titi Serong Experiment Station to undergo 
a course of training with a view to his possible appointment next 
year as Padi Insi>ector, Perak, Inche Alang, Acting Sub-Inspector 
of Coconuts, Kriau, is being similarly trained with the same object. 

Estate Visits, 

During the quarter 40 estates were visited including 5 by the 
Acting Chief Agricultural Inspector. Of these 16 were by request of 
Owners or Managers and 6 were visited more than once. The majority 
of these visits were made in connection with diseases of rubber, a few 
in response to requests for advice regarding other crops and two, in 
Johore, by request of the Bubber Restriction Committee. 

Diseases and Pests of Rubber, 

Pink Disease {Corticinm salvioni color ), — This disease was newly 
reported from 2 estates in Perak North, 3 in Selangor and 2 in Negri 
Sembilan making a total of 7 newly reported estates. 

In Kuala Kangsar District, Perak North, it has been impossible to 
spare as much time to enforce control of this disease as one could wish, 
owing to the necessity to concentrate on the control of Mouldy Rot. 
Conseciucutly in some localities the disease is not receiving all the 
attention it should from some small holders. An effort will be made 
to pay more attention to the control of ** Pink ** so soon as the Sub- 
Inspector of the District can be released for a while from the mouldy 
rot area, which takes up the whole of his time for the present. 

In Batang Padang and Lower Perak Districts less difSculty than 
formerly is being experienced in getting small holders properly to 
treat this disease. In many instances verbal instructions are all that 
is required to ensure measures being taken and the formal issuing of 
notices under the Enactment can bo dispensed with. 

In Selangor the Assistant Agricultural Inspector reports that this 
disease appears to be far less in evidence than at any time in bis 
experience. This applies more particularly to Ulu Selangor. An 
arrangement whereby the District Planters’ Association of Ulu Langat 
agreed to report to the Assistant Agricultural Insi^ector all cases where 
heavily attacked holdings were noticed by those employed on restric- 
tion wo TK, is working satisfactorily. This method of co-operation 
between District Planters Associations and the Inspection Division 
might be extended with advantage to all concerned. 

Mouldy Rot. {Sphaeronema fimbiiatiim). — In Perak North, so 
far as can be ascertained, this disease is still confined to the area pre- 
viously infected. A determined effort is being made to improve 
matters in the more inaccessible portion of the area where conditions, 
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were reported to be far from satisfactory last quarter. Three Malay 
small holders who had stubbornly refrained from carrying out control 
me^ures in a satisfactory manner, were prosecuted and fined $15/- 
eacL Even fines^ however, do not in many cases attain the result 
desired in the case of Mouldy Bot, where control measures include the 
.cessation of tapping for a period. It is satisfactory, therefore, to be 
able to report that the District Officer has agreed to co-operate by 
withholding the issue of rubber coupons to the worst offenders, until 
we certify that satisfactory control measures have been taken. During 
the quarter coupons have been withheld from []2 persons and the 
latest reports indicate that this method of dealing with the problem is 
likely to prove successful. 

In Selangor this disease has been newly notihod from one estate 
in Kuala Langat. But for this the position remains unchanged. 

This disease is newly notified from one estate in Negri Benibilan. 
Otherwise the position is the same as reported last quarter. During 
this quarter 5 convictions for failure to treat were obtained. 

In Malacca the position is still far from satisfactory. The disease 
Inis now spread to the mukiins of Machap, Serkam, Keinuning and 
Tampoi, of which Machap is the worst infected. No improvement can 
be reported in the position in the raukims of Sungoi Rambai, Bebatu, 
Batu Gajah and Merlimau. This is extremely disappointing after the 
amount of effort put in by the Inspection Staff in these areas and the 
hopes entertained last quarter that at last some effective action would 
l)e taken towards enforcing proper control measures. Tlie difficulties 
are (a) the great number of absentee land owners with a Chinese 
tapper only as occupier of the land {/>) the amount of lalang and 
blukar in holdings which keeps the air in a stagnant and damp condi- 
tion very favourable to the growth and spread of the disease (r) a 
general failure to realise the gravity of the situation and tlio fact that 
control measures carried out in a slipshod fashion are as bad as no 
control measures whatever. I hope in the near future to make a 
personal investigation of tlie position in Malacca and to he able to 
report better progress next quarter. 

In the Mnar District of Johore this disease was viruhmt notwith- 
standing a long spell of dry weather. The infected lands here an* 
coastal and low lying, which is doubtless the reason wiiy dry weather 
does not serve as a check to the disease. The; position in Muar 
generally appears to be very similar to that in Malacca. 

In Segamat District a spell of dry weather during the earli<>r part 
of the quarter exercised a distinct check upon the disease, but owing 
to a succession of heavy afternoon rains in Beptember, the disease had 
>iic?‘eas6<1 at the end of the quarter. 

In Batu Pahat the disease persists in small localised patches on 
the coastal lands. 

Small sporadic outbreaks in Cohere Bahru have been kept under 
strict supervision which has prevented any further spread. 
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Black Stripe {Phytophthora sp.).— In Negri Sembilan thie disease 
still persists at Jelebu and Pertang. No further cases have been seen 
at Pantai during the quarter. The disease is newly reported from one 
estate in this State. 

Fomes pseiulo-ferrens . — The Inspector of Agriculture, Johore, 
reports that this disease has taken a heavy toll of trees on two estates 
in the State. 


Pests and Diseases of Coconuts. 

Beetles. (Ornctes rhmoceros and Bhyncophorus schach ). — Reports 
from Perak South show that much progress has been made during the 
quarter in getting rid of the breeding grounds of both these insects in 
the District of Kinta. The Mining Companies have made considerable 
strides in destroying dead coconut trees on their lands and in and 
around Lahat a thorough inspection of the manure in cattle sheds has 
resulted in the discovery and treatment of many black beetle breeding 
grounds. 

An increase of these pests around Port Swettenham led the 
Assistant Agricultural Inspector, Selangor, to visit the locality in 
September. Breeding grounds of the black beetle were found in the 
shape of decaying grass and manure hidden by cut grass. These have 
received attention. 

In Kuala Selangor the black beetle is still much in evidence and, 
unfortunately, is likely to remain so. It breeds in heaps of cattle 
manure which is used regularly in the locality as a top-dressing for 
Sireh plantations. The problem of enforcing the treatment of the 
manure is difficult, as in many instances, an order for the removal of 
a heap results in its being carried away and hidden in undergrowth on 
adjoining State Land. All that is possible is being done to restrict 
the numl)ers of this pest. 

In Prov ince Wellesley the routine work of getting rid of decaying 
coconut stumps is being steadily continued. 

Ihachartona catoxanthn , — The Assistant Agricultural Inspector, 
Perak South, reports that the coconuts at Batu Gajah, which were 
very badly defoliated, are gradually recovering their normal appearance. 
The attack at Sepang, reported last quarter, only affected a small area 
and the pest has now disappeared. 

In Province Wellesley the attack at Permatangs Pauh and Ara 
affected a much larger area than the earlier attack at Permatang To* 
Jaya. In the former case an area of about 2 miles in length by from 
100 to 200 yards in width suffered. As stated in the last report the 
fungus parasite, Botrytis sp*, is now effectively controlling the pest. 

Thosea sp , — In Perak North this pest was found doing slight 
damage to a small isolated area of Coconuts. 
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Pests and Diseases of Padi. 

Leptocorisa sp, — The Padi fly or “pianggang” has appeared in 
quantity in two localities in Negri Sembilan, namely Johol and 
Siinpang Inas. 

Nymphula depunciaUs, — This pest has been responsible for a 
certain amount of damage to padi nurseries at Pekan Darat and 
Pormatang To’ Jaya in Province Wellesley. 

Lai (mu and Blukar, 

Vrom most parts of the country reports to hand indicate that there 
is a certain amount of improvem ent ohsorvahle in respect of the condi- 
tion of small holdings, though such improvement is of necessity slow. 
The Inspector of Agriculture, Jobore, has given much attention to tins 
matter and he re.ports progress, but adds that it will be necessary to 
maintain a vigorous campaign as the work done is usually very 
superficial. 

Water Hyacinth, 

The annual clearing up of the Siingci Perak between Kuala Kangsai* 
and Rota hy the Water Ilyacfnth gang in Perak North was commenced 
on August drd and ’svas completed on September 29th. 

Pests and Diseases of Other Crops. 

The Assistant Agricultural Inspector, Province Wellesley and 
Penang, reports that borers are doing considerable damage to some of 
ibe Nutmeg and (Jlove plantations in Penang. This matter will receive 
further attention. 

(Collections are being made of species of Lorantbns for examination 
by the Kconoinic Rotanist for identification and with the object of 
investigating their distribution, both geographically and fiomthe point 
of view of favourite liost plants. Work s i far done indicates that 
rubber may only bo attacked to any great extent by one or twospc'cies. 
The practical value such work may have in determining tlu^ best mea- 
sures for the control of the pest is obvious. 

Several minor posts and diseases of plants of small economic 
importance have been received from various parts of tlio country for 
identification by the Government Entomologist and Mycologist and 
for advice as to treatment. 

Gefteral Agriculture. 

Iiuhber.^—A% indicated under the heading “ Lalang an 1 Rlukar 
there is a noticeable improvement in the sanitation of Rubber bin Is 
throughout the country. This applies more especially to small estates 
and Chinese owned properties and small holdings. During the (juartrr 
under review it doss not apply gmerally to Malay holding’s, owo-ms 
of such are occupied with padi planting. 
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Tha Inspector of Agriculture, Johore, sums up the situation in 
that State as follows : — “ The ste^y and somewhat favourable" condi- 

of the rubber market has induced many companies to put into 
operation schemes for the general improvement of their properties, 
A^etivities in such matters as white-ant control, clearings of jungle 
stumps and timber, dminage, soil conservation and improved treatment 
of disease have been noted.*’ He adds, however, that the small 
holders in Johore show no inclination voluntarily to improve their 
holdings. 

The Assistant Agricultural Inspector, Province Wellesley, reports 
that during August and September much damage was done to low- 
lying rubber plantations in the North District by severe wind storms 
which felled many thousands of trees. 

Coconuts,— The dessicated coconut factory at Began Ajam, 
mentioned in the first report of the year, is still running satisfactorily. 

Padi. — Everywhere, including Krian, this crop is exceptionally 
late owing to late rains. In many parts the date of actual planting is 
a month and even six w^eeks behind the scheduled date. The planting 
in an area in Bagan Tiang, Krian, was made even later than it would 
otherwise have been by a heavy flood which washed away young 
plants in the nurseries and necessitated re-sowing. The Sanglop 
Valley area in Kinta is being planted again this year. This valley 
runs from Gopeng to Kota Bahru and was formerly used as a deposit 
for slimes from Gopeng Mines. Unfortunately the area is subject to 
floods and it is, therefore, decided to raise its level by further sliming 
to commence immediately after next years crop has been harvested. 
To minimise the danger of floods for this season and to afford a better 
control of water, a channel has been cut through the area. The 
growing of padi on this slimed land is of interest in view of the 
amount of dredged, slimed land which will later on be available for 
agricultural purposes, 

Moselle . — This crop is still being grown successfully by two 
estates, the one in Perak and the other in Negri Sembilan. 

Fruit , — The fruit season was a good one in most localities. 

Tapioca , — In the first <iuarterly report for this year mention was 
tn^e of the alienation of land at Bukit Eapar for this crop. During 
the past quarter enquiries have been receiv^ from Kedah and Penang 
regarding the advisability of alienating other areas for this crop. 


Instructional. 

(l) Padi Experiment Stations under this Division. 

(a) Malacca. — The total area of this Experiment Station is 83 
acres. Much of this area has been fallow for some years and was 
evergrown with low scrub, lalang and rushes. Its thorough cultivation 
by means of tractor was commenced last quarter and completed daring 
this #karter. Even after being twice ploughed md harrowed thr^ 
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times, some of the area was not in the condition expected; such parts, 
after flooding, were given a further ploughing and harrowing with 
native implements* Eighteen acres have been planted with padi this 
season. The dam was put in order before planting, but it is still far 
from satisfactory and leaked eo badly after it had been in use for a 
few days that, had it not been for heavy rain at a convenient time it 
is probable that much of the planted padi would have been damaged, 
as it was last year. The dam has been repaired once more and will 
be further tested. 

(b) Manurial experiment station at Pekan Darat in Province 
Wellesley. Ten acres of land has been secured on a six years lease 
and is being planted up throughout with one pure strain. No manur- 
ing has been done this season, as it is intended to find out first to 
what extent the soil varies in different parts of the station. 

(2) Padi Test Stations , — In Perak North Talang bendang is 
again being utilised. Arrangements are being made to start a test 
station on similar lines in the Kenas Irrigation area. Land for this 
station has been promised and it is intended to settle about half a 
dozen Krian cultivators thereon and to have the area cleared rea/ly for 
the establishment of the test station next season. 

In Province Wellesley a test station is again being laid down at 
Pennatang To* Jay a. 

(8) Distribution of pure strains. -This season approximately 
1,800 gantangs of pure strains padi has been distributed through this 
Division. 

(4) Demonstration Plots.- Roselle. In Selangor the plots 
have not attained the object aimed at, namely, the establishment of 
Roselle as a small holders crop in the localaties concerned. Notwith- 
standing that the people at Kapar were shown how to ret the fibre 
and the owner of the } acre plot was informed that liis fibre, similarly 
retfcted, could be sold for $11/- to 12/'- a pikul, he made no attempt 
to harvest the remainder of the crop. No greater interest was shown 
in any of the localities where plots were laid down in Selangor. 

At two localities in Perak South the outlook appears to he more 
promising, namely at Kota Bahru and Malim Nawar. Here the 
owners of the plots expressed themselves as pleased with results 
obtained and are keen to continue growing roselle. At the present 
moment the plots are in groundnuts as a rotation. 

Yields, “^Jalan Raja plot yielded at the rate of 2,8()0 lbs. 

Kota Bahru at 1,900 lbs. and Malim Nawar at 1,«0() lbs. per 

acre. 


{5> Lectures.---Tho Assistant Agricultural Inspector, Perak 
South, delivered a lecture to the Penghulus of Kinta on the Black 
Beetle and Red Stripe Weevil, explaining their life histones and 
application of the control measures. 



General. 


Experiments with Oreendressings on elimed dredged lands. At 
both Kamnnting and Kota (Perak North) Mimosa invisa and 
Tephrosia Candida give promise of being the most satisfactory plants 
so far tried for the purpose required. In both oases Crotolaria 
striata and Tephrosia purpurea have grown well, but these plants 
appear to be too small to provide the heavy dressing required, 
unless they are capable of maintaining a continuous cover under the 
conditions present by means of self sown seed Cajanus indicus has 
made slow growth in both instances and appeara to be unsuitable for 
the type of soil. Seshania acnleata has also proved unsatisfactory. 
Trials are being made with Crotolaria usara'tnoesis^ which is a bigger 
plant than Grotrlouna striata^ and with an undetermined species of 
Tephrosia which has grown well at Serdang. 

Similar trials have lK)en laid down on slimed dredged land near 
Batu Gajah. 


Received for publication 24th January 1924, 



PROGRESS REPORT ON THE EXPERIMENTAL 
PLANTATION, SERDANG, FOR THE QUARTER 
ENDING 31st OEOEMBER, 1^23. 

By B. Bunting. 

F DRTHKR progress was made in the opening up of the Experi- 
mental Plantation, Serdang and the clean clearing of the newly- 
opened 175 acre block was practically completed ‘at the end 
of the quarter, the clean clearing of an area of about 25 acres of the 
block, situated on the lowest point, having to be held over until it 
could be drained. Arrangements have been made to drain this area 
and the work of clean clearing will be proceeded with irnmediatedly 
the draining operations are finished. 

A start was made on the ploughing of this area by tractor and 
good i)rogr( ss should he made with this work during the next quarter. 

Pi.ANTiNG OK Crops. 

A niuulxir of small areas were jilanted up with different crops 
duiing tlie quarter, including a 10 acre block of varieties of coffee, 
but the area available for planting was somewhat limited and until 
the opening uj) of the IT 5 acre block is more or less completed 
furtlier planting operations will necessarily beheld up. 

A largo number of miscellaneous trees were planted up in the 
ahoretum during th(‘ (juarter. 

Pk.sts vni) Diskasks 

Insect pests have proved very troublesome on the planted areas and, 
III a large nnniher of cases, spraying operations have been carried out 
on tlie n'cominendation of the (lovernment Entomologist. 

N KW Pn \NT!N<J M \TKlllAt.S. 

The following material was received during the quarter undiT 
review : — 

Pahnt/ro Palm, Seeds of this palm were received from the 
Department of Agriculture, Ceylon, and planted in the sand-beds 
in the nursery. 


C ocou. Seeds of the Nicaragua variety of Cocoa were also 
received from the Department of Agriculture, Ceylon, hut germina- 
tion was very bad and so far only seven seedlings have been 
obtained. 

Pili Niit* A parcel of 50 seeds of the Pili nut 
ovatum) was received from the Bureau of Agriculture, Manila and 
up to date about II have germinated. 
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Tuba Rod . — Tliree varieties of Dertis (tuba) have been received 
from the Botanic Garde is, Singapore and established in the nui’sevy. 
Cuttings of two varied js named Tuba Gajah and Tuba Rimba were 
also received from Kuala Lumpur, but have not yet struck* 

African Oif Palm . — A further supply of seeds were received 
from the Experimental Plantation, Kuala Lumpur and have been 
used for gei*mination tests. Seed soaked in water at a temperature 
of 15^C! commenced to germinate after 411 days from the time they 
were put in to soak, or 42 days after planting, whilst seeds planted 
out wiiiliout any treatment commenced to germinate at '"il days 
after planting. 

Brcuil Nitfx - — About 60 fruits of the Brazil Nut were received 
from the Experimental Plantation, Kuala Lumpur and on an average 
contaimvl JG seeds each. These were planted in specially pr .spared 
seed bods* 

Bay Trop*- -A supjdy of seeds of the Bay tree were received from 
Montserrat, British West Indies, but have not yet commenced to 
germinate. 

Mnlhpn (h -About 40 cuttings were received from the Goveinmeut 
Plantation, Sapintas and planted in pots in the nursery. The m.ijority 
of the cuttings appear to have been established* A further 6 large 
plants in boxes wore received from the Ex])eriniental Plantation,. 
Kuala Lumpur. 

llp'iihp Varipties. number of young plants of Furcram 
(fiyantea and F- cuhensis were received from the Arghan Co., Telok 
Anson and are doing wedl. 


Pita Filne. A small supply of Pita suckers wore obtained from 
a Rubber Estate in the Kuala Selangor district for experimental 
purposes and are now well established. 

Pnieapplpu.— khox\i'‘10 suckers were received from the Govern- 
ment Plantation, Teluk Anson and are all growing well in the 
nursery. 

Pa pay a. -^khoxxt 100 seeds of a variety of papaya, that ongdnally 
came from the Transvaal, were received from the Manager, Govern- 
ment Plantation, Sapintas* Some of the seeds have germinated and it 
is hoped to raise a few plants for stock purposes. 

Candle Nut . — -A parcel of 750 seeds of Aleurif'^s monlana 
were received from the Superintendent, Botanical k Forestry Depart- 
ment, Hong Kong and have been planted in boxes in the propagating 
shed. So far the seeds have not germinated. 

Lime Tree . — About li lbs* of seeds of the West Indian Line tree 
were received from Montserrat, British West Indies and planh^d in 
boxes* 



Sweet Potatoes> — Three tubers of each of the following varieties 
li the sweet potato were also received !rom Montserrat : — Southern 
Queen, Victoria and North. They an all growing well in a small 
nursery bod, 

Algaroba Bean- ~k small quantity of seed of this flowering tree 
was received from the Experiment Stition, Ilonolu'u and a good 
percentage germination was obtained. 

Kapok- — A number of rooted stum os were received from the 
Experimental Plantation, Kuala Lunipin and used for supplying. 

Cofiee, - A further supply of so(;d of variotic j of ceffee were 
obtained from the Experimental Plantation, Batu Tiga, but so far 
these have not germinated. 

Nut meg fi.~ -About 250 seeds w^ere obtained from Balik Pulau, 
Penang for supplying purposes. (Termination has not y'it commenced. 

Cola NuL—A good supply of Cola Nut seed was received from 
(Ironada, British West Indies and wois ])1 anted in boxes. These 
seeds have showui fair germination and the young seedlings appear to 
be doing widl. 

Boads \Nn Bf uj)i\<;s 

TIk^ extension of the road througli the planted area was con- 
tinued and the surface of the portion between theljimos and the( roton 
blocks w'as covered with laterite. Additional drains \.’ere ]mt inder 
the new road where required in order to deal wdih storm water, nlrch 
was washing away the surface in places. 

A commencement w^as made on levelling the mam road tlirougli 
the centre of tlie plantation and it is expected that the work will be 
nearly completed during the ensuing cpiarter. 

The P.W.D. started work on the new entranci' roal to the ])lant- 
ation at the beginning of the (juarh'.r and exccdlent progress has been 
made in the construction of this road, which will he ready for use 
about March next. 

New drams have been cut in the blocks idante l wutli Kapok and 
Limes m order to drain the low^-lying places in both th<‘se areas. 

The following new buildings have boiui (U’ceted in the plantation 
during the (luarter : - 

1 Set of Cooly Lines (2(> rooms) 

1 Kiiclien for do { 5 „ ) 

1 (Jeneral Store W'ith Office 
I Petrol Sc Oil Store (corrugated iron) 

I Oattle shed (:i stalls & 2 rooms) 
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Work on level) up the factory site was continued and, with 
the aid of Decaiiviile track on loan froni the railway, good progress 
has been made on this work during the (piarter. 

(jKNKKAL. 

A nnniher of plants were added to fclie herhariiiin during the 
<jnarter and fni tlKU* additions will he made ns material becomes avail- 
able. 


Hegular weekly visits of insiiection were made during the ptu'iod 
under review. 

Numerous visitors w'ere showm round the experimental planta- 
tion during the fpiarter. The Advisory Committee visited 
the plantation on the 29th October and inspected the work in pro- 
gress. The Chief Secretary (the Hon’hle Mr. W. George Maxwell, 
C.M.O.,) accompanied by the Secretary for Agncultur e (Mr. A. S. 
Haynes) also paid an official visit on the otli December and made 
a general tour of inspection of the opened area. 


Tt^anoed for puhli cation 4ih Fehruari/^ 



THB Bern bean (GLVeiNE HISPIDA). 

By F. G. Spring, 

A large quantity of Soya beans is consumed in the Peninsula, par- 
ticularly by the Chinese. The bean is a native of China and 
Japan where it has been cultivated for food from time imme- 
morial. It is also a favourite food amongst Tamils but is used to a 
smaller extent by them. In China it is a staple food of the country 
and to a good extent takes the place of rice there. The importance of 
growing such a valuable food in this country cannot be over estimated 
especially when one considers the large Chinese population. In most 
tropical countries dried beans are produced on a big scale but in 
Malaya the inhabitants have to depend to a very large extent on out- 
side sources of supply. 

The Soya l)ean has been experimented with from time to time in 
the Peninsula with varying degrees of success and it was considered 
that good returns could not be obtained here unless a particular type 
was imported or a variety acclimatized to local conditions. 

On the instructions of the Secretary for Agriculture who had ob- 
tained information from the Hon’ble Mr. Choo Kia Peng a visrt was 
recently made by the writer to Manchis, Pahang, as it was reported 
that the bean was being cultivated in that neighbourhood- It was 
found tliat upwards of thirty Chinese small holders are growing this 
crop, each to an extent of around one acre. The land is flat and un- 
dulating and the soil a rich friable clay. The majority of the plots 
have been under cultivation for five years and are now in a fine state 
of tilth. 

The beans are grown as a catch crop amongst rubber until the 
shade from the trees is too great for the legume to thrive satisfactori- 
ly when it is then grown as a sole crop in rotation with rice, ground- 
nuts and sweet potato. 

The original source of seed was from China, but whether the 
good results obtained are due to this particular seed having become ac- 
climatized or to its being a special variety suited to local conditions is 
difficult to say ; the question of soil may also be an important factor. 
I’lie Department of Agriculture, S.S. & F.M.S, has experimented with 
seed purchased in the local market but the crops were not satisfactory 
and tests are now to lie made with seed which has been obtained from 
Manchis. 

The method of cultivation adopted by the Chinese is as follows 
The soil is changkolled to a depth of four inches and the seed dibbled 
in at distances of 18 inches apart, two seeds at each position a few 
inches apart. The seed is placed about one inch below the surface (n 
the ground* Previous to sowing, all weeds are removed from the land 
and two subsequent weedings are done at intervals of one month. Ihe 
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crop is ready for harvesting in about three months from the time of 
planting* The green matter is a valuable manure and is incorporated 
in the soil. The seed is separated from the pods by hand beating 
which is not a difficult process provided the pods have been well sun 
dried. The seed is thoroughly sun dried before being stored, It was 
difficult to ascertain the yield per acre but one of the small holders 
estimated a return of 40 katis of dried beans for each kati planted. 
The best yields are obtained when planting is done in the wet season 
but at such a time that the crop is harvested during dry weather. 

The crops were not subject to insect pests or fungus diseases but 
a cpi'tain amount of damage was experienced by the pods beings at- 
tacked by birds. If the crop was grown on a larger area the loss in 
beans, per acre, would be very much less. 

There are several varieties of Soya beans, one common type yield- 
ing yellow seeds and another black, the former is the more popular as 
a food and it is this one which is grown by the Chinese at Manchis. 
The Soya bean is a small erect annual plant growing to a height of 
about two feet hut this varies considerably according to the class of 
soil in which they are grown. The plant produces a good amount 
of shade over the ground but not sufficient to render weeding 
unnecessary, the growth of weeds is, however, retarded to some extent. 

The Chinese are fully aware of the value of a rotation of crops and 
by this means, and good cultivation they have been able to maintain 
equally good returns annually over a period of years- A suitable ro- 
tation IS a cereal crop followed by a pulse and then a root crop and 
this is the system adhered to by the small holders of Manchis. 

The Soya beans fivv consumed mostly by the growers them- 
selves but any surplus stock is sold in Bentong or Kuala Pilah where 
there is a ready market for the produce which fetches from G to 9 cents 
a kati. The ])urchase ])rice in the Kuala Lumpur market is 0 cents 
a kati. 

The beans are eaten in a number of ways but are generally boiled 
and eaten alone or in conjunction with rice or other foodstuff's. They 
are also pounded into flour and made into cakes. In India the 
beans are eaten in the form of “dbal”. 

The inhabitants around Manchis are almost entirely self support- 
ing as regards food and it is to be hoped that the growing of the soya 
bean may be taken up in other districts. The Department of Agri- 
culture has several addresses of Chinese cultivators and any prospec- 
tive grower desiring a supply of Soya beans, for planting purposes, 
should communicate with the Agriculturist. 

The bean is known by the Chinese as “ TFon^f Tau ” (Cantonese) 
which means the yellow bean, in Hakka as Yong Tbeu and in Hok- 
kien Ui” Tau. 

Note . — In amplification of the above article a note has been received 
from the District Officer, Bentong, stating that the Soya Bean 
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is grown not only at Manchis bnt also nine miles from Ben- 
tong on the road to Kuala Lumpur. The Chinese there 
are said to plant it in freshly cleared ground, not to manure 
it or cultivate the ground in any way ; and the bean is said to 
grow easily. Hakka vegetable gardeners in Kaub are also said 
to grow the 8o> a bean freely, intorplanted with other crops. 

At Bentong there is a liean curd factory in an attap shed 
behind the town where the l^ean curd (or Tan Fu in Can- 
tonese) is made for sale in the local market. 

A.S.H. 


Rpr^.irid for publication 17th Juiunuy, lU'H. 



NOTES ON THE EXPERIMENTAL PLANTATION, 
SBROANG FOR THE MONTH OP JANUARY, 1924, 


T he plantation is situated about 3 miles from Berdang in the 
State of Selauf^or and is rouj^lily loO feet above mean 
level. 

The total area is approMinately acres, liST) acres of which 

have been opened up nnd the balance of hOO acres kept in reserve. 

New plantiniT material received during the month included two 
varieties of Soya Bean (Gli/cuie hiapirla) from Pahang, *20 vari(‘ties of 
Yams (3 varieties of Dtffcmra ERculonta^ and 22 varieties of D, n1ai(t 
from the Botanic Gardens, Singapore and three plants each of 4 
varieties of Tea (Cnwrlhn from Kennj’ Estate, Jerani. Selangor. 

Rain fell on LS da vs during the month giving a total rainfall of 
•l.fifi inch('s. 'rhe lieaviest rainfall in 24 hours was .03 inches. 

The maMinum shade iein])eratu?’e recorded was 04‘'F and the 
miniiniim (i |”F. The average mavimum shad(‘ temperature was 
00, I and the average minimum (»0. 7 

A cup-indicating anemometer was instalh‘d on the plantation and 
readings of th(‘ rim of th(‘ wind wei*e taken as from the Imginning of 
the, month. The total run of the wind for the month was 1212. 3 
miles, the average run for the 12 liours from l> a in. to (> p. m. being 
30. i4 miles and that from G p. in. to G a. m 8. 3* miles. 

A TSl T OF ITlS lllOllNKSS ThR SuRT^N OR SRL\N(mU. 

H. 11. 77i(* Sultan of Selangor, accompanied liy Tengkn Alani 
Shah (Icngidi Panglima Raja, A.D.C.), j\[r. A. S. Haynes (Secretary 
for Agnciilturo), Mr* 1>. Bunting (Agriculturist in (^harge of Govern- 
ment Experimental Plantations), and other officers of the Department 
of Agriculture : with l\lr. do Moubrav ((’ollector of Land Revenue, 
Kuala Lumpur), visited the Government Experimental Plantation, 
Serdang on Wednesday *]amia,ry IGth 1021. 

His Higliness, witli Tengkn Ahim Shah and l^fr. Havnes left 
Kuala Lumpur about 8 a.m, by car, and arrived at the jilantation, 
which is situated fourteen miles south of Kuala Lum])ur beyond Snngei 
Besi, at about 9 o’clock. Ho was received by the various officials, the 
Penghnlua of the Kuala Lumpur District, and ahopt fifty “Malav 
subjects of His Highness. 

After signing the visitors book, His Highness and the party pro- 
ceeded to the Seed Store, and thence to the nurseries wliich cover an 
area of ten acres. A tour of the nurseries was made, the featuros and 
uses of the different crops being explained. His Higliness abewed a 



great desire to see everything, and made many practical comments 
drawn from his intimate knowledge of local agricultural practice and 
crops. 

Proceeding by car. His Highness then visited the highest hill on 
the plantation, from whence an excellent panoramic view of the 
opened area was obtained. Afterwards, he walked through the planta- 
tion, inspecting the field blocks of such crops as kapok, roselle, aroca 
nut, limes, Mauritius hemp, bananas, pineapples, and the Chaulmoogra 
plant, from which is obtained the oil now used in the cure of leprosy. 

At the conclusion, His Highness expressed bis pleasure in visit- 
ing the plantation ; and proceeded on the return journey to Kuala 
Lumpur at 1 1 o’clock. 

The Penghulus and other Malays followed the progress round 
the plantation with great interest, many of them being anxious to 
procure planting material of crops w^hich especially appealed to them 
as being suitable for planting on a small scale. 


Itecf^rved for imhJiaUum JIth Fphruinif, 



A IJSBPlJL PLANT FOR INDIA. 

}\y K. Kcinhikannan. 

Misprinted from the Aijnculttiral Journal of India^ Yol. XVIIIf Pt. II. 

‘TXTHILE engaged in research work at the Standford University, 
y y California I had to look up references regarding a tree 
commonly known as Mesquite or Algaroba and was so im- 
pressed with its usefulness that I decided to take seeds with me to 
India. The tree is a native of Brazil but is either indigenous or 
cultivated in Argentine, Chile, Peru, Bolivia, Columbia, Central 
America, Mexico, Texas and the West Indies. 

In Hawaii, where I had opportunities of observing the habits of 
the tree, it was introduced by a missionary in 1828, Since then it 
has spread over the islands, and now occupies in Oahu alone no less 
than 100,000 acres. The tree is, however, confined to the leeward 
portions of the island where it thrives from the sea coast up to an 
altitude of 2,000 feet. In this part of the island rainfall is scanty and 
in places so little that the localities may be little different from semi- 
arid desert. The windward side of the islands have, however, a 
different climate owing to the trtwle winds whicdi blow practically 
thron^hont the year. Rainfall vanes from 200 to 400 inches. Here 
the tree is but rarely found. 

Th(‘ Mes(|iiite is a legume belonging to the Genus Prosopis which 
IS represented by 'hut two species in India. The following is the 
scientific <lescription of the plant Prosoptn juJi flora : — 

“A tnH* 10 to 20 M. tall, branches glabrous or minutely puheru- 
lous ; stipules small setaceous, or aristate, sometimes obsolete ; 
spines axillary, solitary or in pairs, straight, in sterile branches 
lip to .5 cm. long, devaricate, sometimes very short or entirely 
absent ; leaves glabrous or rarely pubescent, distant or in short 
branchlets, snbfasciculate, common petiole 12 to 50 mni. ; glands 
often small between the pinnae, and smaller between leaflets ; 
pinnae often 1 -jugate, rarely 2-jugate, very rarely 3-jugate ; 
rachis 8.25 to 7 5 cm. ; leaflets broadly oblong 4 to 6 mm. long, 
or linear 12 mm. to 2.5 cm. long, with intermediate forms straight 
or falcate, obtuse or pointed, the costa somewhat prominent 
beneath ; inflorescence spicate, axillary or fascicate with the 
leaves, shortly pedunculate, 5 to 10 cm. long, dense or slender 
and subinterrupted ; bracts minute, flowers glabrous outside or 
with few short scattered hairs, 3 mm. long, calyx 1 mm, long, 
the opening often ciliate, petals are often woolly inside at the 
apex, ; stamens half as long again as the corolla ; ovary shortly 
stipilate, villose : pod more or less arcuate or nearly straight, 6 
to 15 cm. long, 4 to 18 mm. wide, before maturity often flat 
compressed, at maturity on both sides more or less convex, con- 
tinuous outside, or between the seeds marked with depressions of 
transverse lines, mesocarp more or less spongiose, eodooarp h^rd, 
often homy/’ 
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The tree is very variable. In Texas it is little more than a shrub 
but further south in Mexico it grows into a large tree often attaining a 
height of -15 to 50 feet with a diameter of about 2 feet. Tlie roots go 
down to great dejiths after water. This latter feature makes it specially 
adapted for growth in regions with scanty rainfall. 

The flowers have a sweet scent and the Howcu* spikes are from 4 
inches to (> inches long. There are two Howeniig seasons, one in April 
and the other about October. The pods are from (> to 10 inches long 
and have a thick spongy pericarp containing syrupy matter, 'rhey 
turn yellow when ripe and drop to the ground. They are of high 
nutritive value and much relished by all kinds of stocks, (’hildren m 
'fexiis also eat them. The pods are collectoil and gi*ound to serve 
bettor as cattle food. The crop in the islands of Oahu alone is 
estimated at 25,000 tons annually and a factoi’v has lieen esLalilished 
tliere to deal with this enormous output. 

The value of the tree does not consist in the pod alone. The long 
^lo^Yel• spikes yield lioiK'y in abundance ami ni some parts of Te\as 
and Hawaii tins is tli(‘ only source of hom'.y for the large number of 
beehives kept. They produce an abundance* of pollen. Out of the 
000 tons of honey produced in Hawaii about 200 tons are deri\ed 
from mesquite alone, A tn‘e of about 30 feet spread is estimated to 
liroduce 2^ pounds of honey. One advantage* tlie tree has over most 
otlier liouey-producing trees is that it blo.ssoms twice m the year, once 
about April and again in October. The April blossoms last till August 
so that save for a short period of about two months tliore are flowers 
nearly the whole year. A fairly continuous supply of lione> is 
assured to bees. A second feature is that, i>rovided there has h(*en 
ram in the latter part of the year, there will be* an abundance of 
flowers the next year no math^.r how dry the follo\nng summer is. 

When grown to its full height the ^Ees<|mte is a very graceful 
tree and serves well as an ornamental tree in parks Tlie wood takes 
on fine polish and is therefore used for furniture and cabinet work. 

Krom the description given abo\e, the valm* of tin* tn*e to India 
is obvious. Provided it can be naturalized —and then* can lie no 
doubt from the wide range of its habitat that it can be -it will go far 
to solve the problem of cattle famine. The largt* yii'ld of pods avenupiig 
to 20()-25()-.‘)0() lbs. will provide a soun'i* of iiighl>’ nutritive food 
especially in localities whore from want of rain tlie cattle an* liable to 
starvation. The adaptability to semi-and regions makes it sp<«ci;ill\ 
valuable. There are large tracts in India of tins desci iptio i wluut* 
the tree may usefully replace other trcies now growing wiltl or grown 
solely for firewood. 

The Mesquite is e<|ually important as a source of lionev. One 
great obstacle to extensive bee-keeping in India is the .s(‘arcit\ of 
honey-yielding plants in the plains. 

As a result indigeneous bee-keeping has been confined to the hill\ 
tracts where the drawback does not exist. With the introduction <)f 
the Mesquite there will be providt*d a continuous source of honey for 
the greater part of the year. 



A large number of seedlings have l)een raised in Bangalore from 
the seeds brought down from Hawaii** They seem to thrive well but 
their behaviour in their new home is yet too early to forecast. The 
tieeisvery variable as has been mentioned already. It is possible 
that it will exhibit the same variation in India as it has in other parts 
of the world. But whatever the variation, its great value as a source 
of highly nutritive cattle food is not likolv to be diminiihed under the 
different conditions of this country. 

Note , — Since the acceptance of the article for the Journal (Agri- 
cultural Journal of India). I have been informed by Hao 
Bahadur P.angachari, Lecturing Botanist at the Agricultural 
College, Ooinibatore, that he saw several of these trees fairly 
lull grown in a sandy tract near Madras and the appearance 
showed that they were thriving well. The possibility has 
occurred to me, therefore, of the introduction of the plant in 
other localities in India, more esjiecMMlly in parks and botanical 
gardens. If my surmise is correct, there is already valuable 
experience available of the behaviour of the tree under Indian 
conditions, and T trust those who have it will make it known 
to the public through the medium of this Journal. (K. K.) 


* A small supply of seed of this plant has been obtained by this Department 
from the Hawaii Experiment Station, Honolulu for plantm;^ at the Experi- 
mental Plantation, Serdang. The germination of the seed was good and atmiit 
GOO seedlings have been raised from the small quantity of seed supplied. 

From the information available at present the plant appears to thrive best 
in the dry regions and it will be interesting to see whether it is possible to 
establish it under the moist conditions prevailing in Malaya. In order tt» test 
the tree under different comlitions in this country it is intended! to distribute the 
seedlings as widely as possible throughout the Peninsula and any one interested in 
its cultivation should apply to the Department of Agriculture, Kuala I unqiur, for 
s^dlings without delay, otherwise arrangements will he made to dispose of the 
limited amount of stock now available for distribution. 


B.B. l) 
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OBITUARY. 

Thk Late Ii^tchr Ahmat bin Johar. 

B y the death on January 31st, 1924 of Inche Ahmat bin Johar, 
the Department of Agriculture has lost a valuable officer, and 
the entire staff in expressing genuine and sincere sympathy to 
histiporrowing wife and relations deeply regret his untimely end. 

Inche Ahmat was educated at the Malay College, Kuala Kangsar, 
ajJd joined the Department of Agriculture on 2()th May 1913. He 
wls8 attached to the Inspection Division for training and was stationed 
successively at Kuala Lnmpnr, Taiping and Kuala Kuhu until he was 
transferred to the Jiotanical Division on 1st July 1922. 

He was promoted to the grade of Junior Agricultural Assistant 
on 1st July 1919 and was recommended for promotion as Senior 
Agricultural Assistant as a result of the examination in September 
1923 in which he acquitted himself brilliantly, taking first place well 
ahead of all the other competitors. 

Inche Ahmat was an intelligent and promising officer anxious to 
acquire agricultural knowledge and a keen student. He was interested 
in his work and aimed at benefitting his fellow-countryiiien. 

Temperamentally, he was modest, nervous and highly strung ; 
he endeared himself to his fellow officers by his ability, thouglitful- 
uess and refinement, and his loss is deeply regretted. 
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MISTLETOES ATTAeKIl^G GELTIVATED TREES 
IN MALAYA. 

By W. N. S\nds. 

A ]\[C)N(j tho common pests of cultivated dicotyledonous trees in 
Malaya are several species of mistletoe. These are seini- 
parasitic flowering plants, all belonging to the Natural Order, 
Jjornnthaceae. According to Gaiable^ some forty-flve species are 
known to occur locally, hut a few only attack rubber, fruit and shade 
trees to any extent, and these belong to tin* three genera, LoraiUlim, 
Ehj trail the and Vi scu m. 

The Malays have several terms for the parasites which are all 
forms of the Malay word. Dedal u, meaning mistletoe: for example, 
Nenalu (Kedah), Dalu and Dendalu (Province Wellesley), Bendalu 
(Hiau-Johore), Genalu (Trengganu), also Benalu, Bindalu, M^nalu 
and Kemendalu. Further some of the commoner species are given 
doscrijitivo speciflc names such as Dedalu api (fire), 1>. gajah 
(elephant), D. besar (large), D. asap (smoke). 

In IHll Bateson" recorded the occurrence of a species of 
Lorauthus on rubber (Herea hra^ihensi.^) in Pahang, whilst in 19H, 
Brooks ‘ gave an account of two species of Loranthns,, whicli he did 
not name, attacking rubber on a few estates in Negri Sembilan and 
mentions that one of these was also found growing on a common 
meUivStomaceous plant, presmuahly Kedudok ^Melastoma malahathri- 
am, Linn), Since then reports of mistletoe infesting rubber and 
other trees have been recei\ed fiom various places. 

During the past few months an eflbrt has been mad(g with the 
co-operation of Oflicers of the Inspection Division of the Dopaitment 
of Agriculture and others, to obtain information regarding th:* species 
damaging cultivated trees in different parts of the Peninsula. Tlr* 
results of this preliminary investigation are now given. 

Biology and Life History. 

To those who are not familiar with those plant pests, a short 
account of the biology and life-history of ttiem may perhaps he use- 
fully included here. Mistletoes are mdstly green-leaved, evergreen 
shrubby plants specially adapted for growing on dicotyledonous trees, 
Rubber, Kambutan and Pomelo; they are not able to thrive on 
monocotyledonous trees such as Palms and Bamboos. They are 
parasitic because they withdraw from tho internal tissues of their 
hosts, water and essential inorganic nutrient materials such as an 
ordinary terrestial plant obtains directly from the soil. They are not 
completely parasitic because they possess green leaves, or in the case 
of Viscum artiaUatum, flatten^ branches which contain the green 
colouring matter-chlorophyll in their cells and are therefore able to 
convert water and carbon -dioxide into organic food materials, namely 
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car])obydrates, by moana of tbe energy derived from light. This 
phenomenon is known botanically as photosynthesis. Owing to this 
faculty of acquiring organic nutritive substances, the parasites do not 
as a rule destroy their hosts rapidly unless these are in poor condition 
and the infestation is a heavy one. In this resfioct mistletoes differ 
from certain of tho lower and well-known fungus parasites which rely 
entirely on tho organic food-stuffs already formed by green-leaved 
plants, and winch often kill rubber and other trees fairly quic'kly. 

The heaves of the local species of mistletoe vary considerably in 
size; those of Loranthas ^pnn^Jifron.^, Knuf, measure up to 10 incJios 
long and oi inches broad, wiiilst those of Vncjun tu tioulatum, llnrm, 
are rednce<l to minute scales. They are usually leathery and modified 
to limit the transpiration of water and consi'rvi' it during periods of 
tli(‘ year wiien rainfall is deficient. At these times the hosts, and 
consequently the jiarasites, are unable to obtain a full supply of w^ater ; 
also during tbe “ wintering” period of deciduous hosts the mistletoes 
would suffer unlass their leaves W'er(‘ ada])Uvd to pr^vtint the rapid loss 
of Walter. 

FloAvers are produced in abundance in the species under considera- 
tion and they also diff(M- gi*eatly in character, size and colour. In the^ 
genera Loinnthus aad EJyiranthe they are liermaphrodite, that is 
both stamens and pistil occur in the same flower, wiiereas in Vinciun 
the how’ers are unisexual. The tlow(»rs of the foriw'r are adapted for 
pollination by insects whilst it is probable that those of the latter, 
although so small, an' insect j>olliiiat(*d. ()bs<u’ vat ions on l^oraiithuH 
fernifjincio* point to the fact that the flowers of tins and oilu'r species 
are also pollinated by the beautiful little sun-bu'ds of the group — 
Nect.anniidai(‘ —as these have frecjuently been seen insi'tting their 
beaks in the flowers in .search of food. Jn this connexion Keehle.'' 
states that tlie tube-flowered sp(’cies of fjoraniJius of C’eyloii are 
pollinat(»d by a common honej -suckm* which is also a species of 
Necturinia. and that the bird wxas always to be found in the early 
morning visiting the tlowTrs. 

In Tjonvith'u^ qramhfrovs the flowers are 3 inches long and roR> 
pink in colour; those of Khfti'anthe qloho.'^ii nrv iihout incli long and 
coloured greenish yellow, whereas those of VhinztDii ariicnJaimn are 
scarcely visible. 

Th^ fruits are one-seeded succulent berries, usually brightly 
coloured or white, with a fleshy exterior and often muciJagniou.s 
interior. The seed has a very sticky gelatinous coat which (‘uahles it 
to adhere closely to any surface with which it comes in contact. ^I'his 
gelatinous covering is able to absorb water from ram, mist or dew" 
with tbe result that the seed is prevented from penslnng ; and furtlier, 
it is the only means by which the seed on germination obtains the 
necessary water for growth until tbe hauatorium or .sucker has 
penetrated into the water-bearing tissues of the host. 

It is practically certain that birds which feed on the berries are 
the chief means by which the seed is disseminated locally- Tlie 
Malays state that birds are very fond of the berries, at any rate, these 
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have boon fiv<]n('nn]v in pon‘=iiflerable nnmbors in the bushy 

tf i ■ : 'S)-s. Wioii Loravtiins ferrugmeus, 

f, r lUunc.sth aiG in full fruit, fruit-skins 

'!]. ; . / - i i *{ (ian usnallv found boneath trees 

wLii but uive'sfcigations along this line with 

olher indigenous s^KKues are incomplete- Observations in other 
countries havt^ shown that birds after feecling on the pulp of the 
berries wifX 3 tJieir b(‘eJvS against the branches of trees in onler to clean 
them of the sticky seed which is distasteful to tlieni ; also tliey may 
void any seed swallowed on to branclx^s in their (‘xcrtunent. Other 
possible agencies for dis|K'rsal are heavy ram winch beats down the 
truit ; high winds and the natural fall of ri}K‘ l>ernes fi'oin higluM* to 
lower lev(‘ls of th(‘ liost Irees. 

The s<i(‘d on germination puts out. a short stout cylin<b-ical root- 
like bo(l> , the hy]KK*otyl, wdiioh swells out. at its friitMuid into a disc on 
coming in contact with the bark of its host and forms what is known 
as a holdfast. J'roin the central and lower jKirtion of this the 
haustorium, or sucker, doveloi>es, wliich Inxly iscai)able of i)en(‘tratmg 
to a considerable depth into the tiasiies of the host by means of sohent 
ferments and the pressure resulting from growth. When the source 
of water and food has Ix^en made s(H'me by tlx' haustorium th(‘ young 
shoot dev«. loj)0S rapidly. 

Ilinmd conditions am essential for the sucees.sful gonnination of 
the set'd. 

The haustorimn in forcing its way through the hark destroys this 
along its passage and eviuituallv j)enetrate& tlx^ wood and forms a close 
connc'ction between tbe wood-vessels of the host and thost* of the 
parasitis so that water and raw fo(xi matta ials can l>e readiK t>btaiue(L 

As growtli pr()ce<‘ds a rounded swollen mass of tissue forms over 
the place wdiere the holdfast was attached to tlui host tree. The 
swellings may l>' large or smnll In Loranthiis pmtandrvH tl)ey are 
very large. In old siKMuniens they are often as large as a tennis ball 
and completely surround tlu' branch, with additional large hyper- 
trophied masses at i>f)iiits where the lianstoria of secondary roots attach 
themselves to bramdit^s and twigs. (Plate ii Fig I A-BJ. in tbe other 
local species undtu* consideration tlie swellings, although )>resent, are 
not as prominent. In all species of Lomnthits and Khitrantho 
secondary branches arise at tlie original point of infection, also 
secondary branching roots which travel for considerable distances 
along and around tbe infested branch in different directions. At 
frequent intervals, I inch on twigs to ii inch, or more, on larger 
branches, baustoria are formed along tlu* side of the root-runuer 
neare.st tbe branch and enter it. (Plate ii Fig 4 (c)). From the upper 
side of the runner shoots arise which form thick bushy plants like the 
parent parasite- In this way a tree may become heavily infested 
h*om a single seed. 

The two si>ecies of VJsamif namely, Vi}S(m?rc ortentale and 
V, articidatum do not reproduce themselves by means of surface root- 
runners, but tlie original haustorium throws out short lateral out- 
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growths under the soft bark or cortex of the host which spread along 
and around it and develope further suckers which penetrate the wood. 
A certain amount of thickening takes place about the first point of 
contact with the host and large single masses of growth develops from 
it. (Plate i Pig 2.) 

The haustoria continue to expand and multiply as growth 
proceeds. Eventually, the end of the branch of the host is killed as 
a result of the withdrawal by the parasite of all the water and 
inorganic food materials obtained from the soil and the destruction of 
the cambium, phloem and other bark tissues* In cases where the 
parasitism is heavy the whole tree may be so weakened that it dies. 
Many examples of useful trees which had been irretrievably damaged, 
or killed, by mistletoes were noted during the course of investigations 
in different parts of the Peninsula. 

The original infestations of cultivated trees by mistletoes on 
estates, in kampongs, and on shade trees planted along roadsides were 
due, no doubt, to birds bringing the seed from neighbouring jungle or 
wayside trees which are known to support the species described below. 
Generally speaking, the parasites are found on the higher and outer 
branches of the trees they attack, that is, in places where they can 
obtain plenty of light. They do not, as a rule, thrive under dense 
shade, hence cultivated trees that are in poor condition may suffer 
more severely than those in good health ; but there are four common 
species which have been observed to grow and fruit well even under 
fairly densely shaded conditions during the greater part of each day, 
these are Lornntkus ferm^inenSf L. peniandruH, L. grand? frons and 
Elytranihe ghhosa. None of these species, as will be shown later, 
IB very particular in its choice of host trees. 

It is of interest to note that certain of the local species can 
parasitize each other, for example, Loranthun feiTKgniezcs has been 
found growing on L- pentandrus^ Elyranthe glohosa, E* Barnem and 
Viscuvi ariictdatum, whilst Visewn artfculatnvi has been freqeuently 
observed on Loranthiis pentmidrus, L. ferrtigineus, Elytranihe 
glohom and E, Baimesii, (Fig 5. Plate iii) but the most unusual case 
of hyperparasitism was noted on a Durian {Durio zihethinm) tree 
which was attacked by Elytranihe Barnesii, On this mistletoe was 
growing Vtscum articulatnm^ and on V. articulatum^ Loranthus 
femigtneus. (Plate iii Fig 6.) 

In this connexion it may be mentioned that to-date Viscum 
articulatum has only be found by the writer on other species of 
mistletoe, still at Rembau in Negri Sembilan it was recorded as growing 
on the Mangosteen (Garcinia Mangostana) and the Rainbutan 
(Nepheliura lappaceum), and in Penang on the Chenderai (Grewia 
paniculata) and Bodi (Ficus religiosa), and no doubt occurs as a 
direct parasite elsewhere. 

The commonest species are Loranthus ferrugineus^ L, pentandrus 
and Elytranihe globosa ; these have been collected in all districts. 
Less common, but widely distributed, are Loranthus grandifrons^ 

pcfitapetalus^ Viscum orrientale and V. articulatum^ whilst 
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Elytranthe platyphylla and E. Barneaii have been collected once 
only, but the latter may have been overlooked as it resembles 

E. glchosa when seen growing at a height on host trees on account of 
its swollen nodes and opposite leaves. 

Description of Species. 

The following is a brief description of each of the five most 
important species from the point of view of the injury done by them 
to cultivated trees. The descriptions, although derived chiefly from 
those given by Gamblc\ are supplemented by notes on the living 
plants and their hosts. 

The two s{)ecies Elytrmithe Banipai} and ^7. 2^l'(^tuphy1la are of 
minor importance and need not be described here. As mentioned 
previously each has been collected once only, the former on the 
Durian {Dnno zihethinus) and the latter on the Cherapedak {Artocar- 
pus Polyphema)- 

Although Viscum ortmtale has hoen found in great abundance 
on certain trees planted along roadsides, namely Ficus ntf/ica, 

F. Benjamma and ALbizzia moluccarta, it has not been collected on 
rubber or fruit trees. This species is readily recognized as it resem- 
bles in growth and foliage the well-known European mistletoe 
{Vtscuin album) » Its hemes, however, are red. The other species 
which 18 not described in detail, namely Vtscum articulatum, is 
referred to above, and as there stated, appears to he mainly parasitic 
on oher siK^cies of mistletoe. 


1. Lomvthnfi jerruijnifus, RoxIk (Plate 1 Fig 1.) 

This IS a much branched, .bushy, wiry shrub with pendulous 
branches and long thin surface root runners. Small swollen masses 
of tissue occur at points where, haustoria enter host. Bark brown, 
minutoly lenticellate, uppermost parts like the under surface of the 
loaves and the inflorescence, covered with dens© rusty matted short 
hairs. Leaves opposite or sub-opposite; leathery, usually uniform in 
shape on single plants, ovate to elliptic with a broad apex and rounded 
base ; petiole short ; about 3/10 inch long. Flowers clustered in the 
axils of the leaves and borne on short few-flowered inflorescences. 
Calyx tube short, densely hairy- Corolla i inch to ^ inch long, rusty 
hairy on the outside aud smooth within; club-shaped in bud, when 
open cleft on one side half way down and dividing into 4 lobes slightly 
incurved at summit. Stamens 4, anthers oblong, filaments broad, dark 
red. Ovary cylindric, style slender, dark red about 1/B of its length, 
four-angled. Fruit a pear-shaped Irerry covered with dense rusty short 
hairs, becoming slightly paler in colour when ripe. 

This plant is ubiquitous in lowland districts- It, however, rarely 
occurs on rubber {Heiiea hrasiUensis), although it grows on numerous 
native plants and most fruit trees- It is the only species so far found 
on the well known shade tree the Saman {Pithecolohium Saman)- It 
has also been collected on Tapioca {Manihot utilissima) and the 



common wayside plants the Kedudok (MalaMoma maJ aha tin' tram), 
and the Ara Perak [Ficus alba) as w^oll as on certain species of 
mistletoe. 

The following useful trees have been recorded as hosts of this 
species : — 


Name. 


Malav Name. 

■ 

Botanical Name. 

Avocado Pear 



Persea. gratissima, Gaertn. 

Bcdiijjbing 

- 

Belimbing 

Averrboa Bilimbi, L. 

(lasuarina 

- 

Ru 

Casuarina equiseti folia, Tj. 

Gooseberry 

- 

Chamin-Chamin ; 



Chennai 

Cicca acidissima, Blanco. 

Governor plum 

- 

Kukum 

Flacoiirtia catapbracta, Ro\b. 

Guava 

- 

Jambu biji ; J 



helawas 

Paid 1 uni Giiaiava, L. 

Jack Fruit 

- 

Nangka 

Artocar]uis integri folia, L. 

Jering 

- 

f.Tering 

' Pithecolobium lobatum,Berith 

Ka[)ok 

- 

' Kafiok ; Kahu-Kabu j 

Ceiba pentandra, Gaertn. 

Langsat 

- 

j T^angsat 

Lansium domesticum, .]a,ck. 

Lime 

- 

' Liman Asam 

Citrus Medica var • ncida. 

Mango 

- 

^ Macbang; Bachang ' 

Mangifera foetida, Tjonr. 

Orange 

- 

Li mail man is 

Cbtrus Aurantium, L. 

Pom(‘granato 

- 

' Dcdiina 

Punica Gran a turn, L. 

Pomelo 

- 

Tiimau abong , L. 




i besar 

Citrus decuinnmi Murr. 

Pulasan 

- 

Pulasan 

j Nerdielium inutnlule, Blume. 

Rain Tree 

- 

1 Saman 

Pithecololimm Saman, Biuitli 

Rambai 

- 

j Rambai 

j Baccaurea Motlexann, Miiell. 

Rambutan 

- 

j Rambutan 

' Nepbolium lnp))ac('um, Ij. 

Rubber 

- 

1 Getab 

TTevra brasilionsis, IMiioll. 


i I 


2 Lorantlius pentanrirus, Linii. 

A large, stontlv branched, hushv shrub. Large nuis^(‘q of hvp(M ■ 
trophiod tissue occur at ]> 0 )nts where pnuiai’v ‘uid sc'cond.irv hausloria 
enter host, th('S(' jire rounded and become knobby a,nd wnrtv with ago. 
Secondary roots stout- Bark grey to blackisli g baiticlc'S numerous, 
ovjii. Leaves thick, leathery, sub opposite or }df,('r>iat(‘, dark grc'on, 
variable in shape and size, lanceolate to ovate (dliptic, obtiu^t* to jKMite 
at apex, ta]K»ring to cimeate at base, both surfaces glabrous, mid-rib 
stout prominent below, petiole stout under j inch long. Flowers in 
axillary, often clustoied, short racemes wliich are grev-))iib(‘sc('nt, n,s 
ar{‘ the calyx, corolla and filaments of the stamens* Cal^ \ tube ovoid, 
or pitcher-shaped, with limb shortly 5-toothod (\)rolla in bud '1 S 
inch to 1 inch long, cylindric above and inflated below ; when opiui 
cleft to middle two-thirds of way down into five (Mpial linear aenh' 
lobes which are reflexed a.t their middle, gro'^unsb outside and vellow- 
ish within. Stamens 5, erect, nearly as long as corolbi lob ‘S, 
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anther?? linear- Ovarv ovoid, style rather thick, angled. Fruit ovda, 
dark green even wlien ripe, contracted and surmounted by the per- 
sistent calyx hmb^ at first mealy afterwards becoming glabrous* 

Like the previous species this is found in all districts and has a 
wide range of native and cultivated host trees among these being the 
roadside plant the Kedudok (Melaf^toma inalahathricum). It is 
common on rubber {Hevea brastliertsts) in some districts and often 
damages this tree severely. 


Its hosts amone cultivated trees arc : — 


Name. 

Malay Name. 

Belirnbing 

; Belunbing 

Cashew Nui 

i Janggiis 

ChenqxKlak 

; Chempedak 

Circassian Seed - 

I Saga 

Croton 

' Puding 

Duku 

1 Duku 

Durian 

Durian 

Gooseberry 

Chamin-Chamin ; 
Chennai 

Guava 

Jaiiihu biji ; J. 
belawas 

Joring 

1 Joring 

Kundangan 

Kundangan 

Langsat 

Langsat 

Lime 

Liman asam 

^lango 

Machang ; Bachang- 

Mango 

Mampelam ; Ampe- 
, lam 

Mangosteen 

1 Manggis 

Orange 

Liinau manis 

Pomelo 

Liiuau abong ; L. 

1 hesar 

Rambai 

Rambai 

1 Jainbu ayer 

Rose Apple 

Rose Apple 

Jambu ayer mawar 

Rubber - 1 

Getah 

Sapodilla - ! 

Chiku 

Silk Cotton - : 

Kapok ; Kabu-Kabu- 

Teak . | 

Jati 


TW^anical Name. 


1 Averrhoa Bilimbi, I>. 

; Anacardiuin occidentale, L. 

' Artocarpus Polyphoma, Pers. 
i Adonanthera pavonnia, L. 

' Codiaeum variegatum, Blame. 
! Laiisiuui domesticum, Jack 
I varrDiiku. 

Diirio zibothinus, Murr. 

(’icca acidissima, Blanco. 

Psidmm Guajava, L. 

Pi th ecol( )bi urn lo bat um , Ben th 
Bouea macrophylla, Griff. 

I Lansium domesticum, Jack. 

, Citrus Medica var : acida, L. 

1 Maiigifera footida, Lour. 

! Mangifera indica, L. 

Garcinia Mangostana, L. 

I Citrus Aurantium* L. 

! Citrus decnrnana, Murr. 
Baccaurea Motleyana, Muell. 
Eugenia aquea, Bunn. 
Eugenia Jambos, L. 

Hevea brasiliensis, Muell. 
Achras Sapota, L. 

Ceiba pentandra, Gaertn. 
Tectona grandis, L. 


8. Loranthus grandifrom^ King. 


A large shrubby plant, branches stout with dark greyish brown 
bark. Lenticels rounded ; branohlets slender, slightly swollen at 
nodes and dark brown ; very young shoots and leaves covered with 
short felted grey hairs. Swollen masses of tissue not large at places 
where haustoria enter host- Surface root-runners long, fairly stout 
with rough bark- Leaves large, alternate, or sub-opposite, rarely 
opposite, leathery, broadly ovate or lanceolate, acute or acuminate at 
apex, rounded or cordate at base, both surfaces dull and almost 
glabrous, margin recurved, 5 to 10 inches long and 2i to oi inches 
broad ; mid-rib stout, very prominent below, main nerves curving 
upwards and joining near margin, petiole thick i inch to 1 inch long. 
Flowers on stout lacemes from the axils of the leaves, or fallen leaves; 
racemes 2 to 4 inches long, densely covered with short felted grey 
hairs, erect or curved. Flowers 20-30 ; pedicels short, thick. Calyx 
tube short, eylindric, inflated at base, limb 5-6 toothed- C/orolla tube 
long, slender, broadening upwards, base whitish, upper parts pink, 
to 8 inches long, slightly curved, lobes 5, reflexed, red within. Stamens 
5, anthers linear, flattened, filaments hairy- Ovary ovoid, style slender 
slightly longer than stamens. Fruit ovoid, covered with short thick 
grey hairs, about 1 inch long, surmounted by the persistent calyx. 


This species is widely distributed and fairly common in certain 
districts* Among its hosts are 


Name. 

Malay Name. 

1 

I 

Botanical Name. 

Bilk Cotton 

Kapok, Kabu-Kabu - 

Ceiba pentandra, Gaertn. 

Mango 

Machang, Bachang - 

Mangifera foetida, Bluine. 

Lime 

Liman asam 

Citrus Medica var : acida, L. 

Pomelo 

Liman abong ; L. 


' 

besar 

Citrus decumana, Murr. 

Rose Apple 

Jambu ayer mawar 

Eugenia Jarabos, L. 

Rambutan - 

Rambutan 

Nephelium lappaceum, L. 



4. Loranthufi penlapetalus, Boxb. 


A much branche(i shrub, forming large masses of erect and 
pendulous branches. Bark brown to blackish brown, or grey on 
young seedlings, rather rough. Secondary roots long and fairly 
thick. Hypertrophied masses of tissue where haustoria enter host, not 
prominent. Leaves bright green, glabrous, leathery, opposite or some- 
times alternate, somewhat variable in shape, but chiefly ovate-lanceo- 
late, acute or acuminate at apex and tapering to base, to 4| inches 
long and 1 to li inches broad. Mid-rib prominent beneath, nerves 
faint, petiole i to i inch long. Racemes solitary, or in twos or 
threes, from the axils of the leaves or fallen leaves, about 4 inches 
long, all parts bright red except tips of petals which are yellow. 
Flowers numerous on short thick pedicels ; in bud all set parallel to 
the main axis of the inflorescence and constricted at the middle. 
Calyx cylindric, minute, limb obscurely toothed. Petals *5, the basal 
portion obovate, thick, glabrous and convex within ; the neck trans- 
versely wrinkled, the upper portion strap -shaped, pointed, reflexed in 
flower, the whole about 2/5 inch long only. Stamens 5, inserted 
above the neck of petals. Omry shortly cylindric, style jointed at 
middle. Fruit crimson, ellipsoid, shortened at end about i inch long. 

This is a widely di8tribute<l species, fairly common in some 
localities on native trees. It has been collected so far on two culti- 
vated trees only, but without doubt occurs on others. 


I 

Name. j Malay Name. Botanical Name. 

I ‘ 


I 

Rambutan - ! Rambutan 


- ! Nephelium lappaceum, L. 


Bambai 


Rambai 


- Baccanrea Motleyana, Mnell. 


5. Elytranthe glohosa, G, Don. (Plate 2 Fig. 3). 

A thickly branched glabrous shrub. Bark brown to light brown 
on branchlets ; lenticels numerous, oval, nodes swollen. Primary and 
secondary swellings where haustoria enter host, small or absent. 
Secondary roots robust, long, with numerous branches. Leaves 
leathery, dark green, mostly opposite, elliptic-ovate or ovate lanceolate, 
acuminate at apex and sloping to base, both surfaces smooth, shining, 
3 — inches long and li to inches broad ; mid-rib prominent, 
nerves inconspicuous ; petiole short about i inch long. Flowers in 
small axillary racemes, single, or in pairs, or clustered, ^ inch long, 
2 to 5 flowered, pedicels short, slender. Calyx tube pitcher-shaped, 
limb cup-like. Corolla in bud, narrow, thickened towards the apex 
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with folds below nodes, when open campanulate ; lobes 6- sometimes 5, 
reflexed at middle, narrow, green to yellow usually with purplish tips 
And stripes. Stamens as many as lobes; style long ; stigma largo, 
capitate. Fruit an ovoid or globose yellowish berry, i inch long. 


This is a common species which is frequently found on rubber 
{Hovea hrasiliensis) as well as numerous other useful trees. It has 
been recorded as growing on : — 


Name. 

Malay Name, 

Botanical Name. 

Belinibing 

Belimbing 

Aven’hoa Bilimbi, L. 

<^’asihow Nut 

Janggus 

Anacardium occidenfcale, L. 

K^lu'Uipedak 

Cboiupcdak 

Artocarpus Polyphema, Pers. 

<<aniinbola 

Belimbing batu 

Averrhoa Carambola, Adana. 

Oasuarma 

Ku 

Casuarina equisetifolia, L. 

<}uava 

.lanibu biji 

Psidiiiin (^ua^a^a, L. 

J/iek Fruit 

Nangka 

ArtocarpuM integrifolia, L. 

^Mangostoen 

Manggis 

irarcinia Maugostana, L. 

Uainbai 

i liambai 

Batx^auren Motley ana, Muell. 

Hainbutan 

( 

1 Rani bn tan 

1 

: Nepbe-liuin lappaceum, L. 

Rubber 

detail 

1 Hcvea hrasiliensis Muell. 

^Sapodilla 

1 (Uieku 

[ Achras Bapota, L. 


Hentol 

Sandoricum indicum, Cav. 

Bilk Cotton 

Kapok ; Kabu-Kabu 

i 

i 

Ceiba pentandra, Muell. 


Control of Mistletoes. 

It has been mentioned that mistletoes reproduce themselves by 
means of succulent berries containing sticky seed which are dispersed 
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ehiefly by birds, therefore it is important that the parasites be reoog* 
nized and exterminated at an early stage of growth- K the berries are 
allowed to ripen the pests will quickly spread to new host trees. 
Where the centres of infection are jungle, or wayside trees, some diflS« 
oulty may be experienced in preventing infections of plantations and 
orchards but much may be done by frequent inspection and early 
treatment to prevent seedlings of the parasites establishing themselves 
and causing material damage. Further it has been shown that the 
commonest local species of Loranthus and Elyiranihe readily reproduce 
themselves on individual trees by means of long surface ‘ runners *, so 
that this is another reason why the parasites should be removed before 
they become firmly established and cause extensive damage- 


To remove mistletoes effectively the smaller branches of infested 
trees should be pruned back 3 to 4 inches below the points of attack ; 
this in the case of the species with long runners ’ would imply 
removal below any point where the haustoria had entered a branch. 
To prune, or pull off, the mistletoes is of little value as new shoots 
quickly develoi)e from the haustoria embedded in the tissues of the 
branches. 


With reference to the question whether the parasites can be 
removed from large branches or stems without fatal injury to the 
host trees, it may be of interest to mention that Bray ® states that in 
the case of the American mistletoe {Phoradendron flavei^cem) that 
plants of this were shaved ofl‘ close to the bark and painted with 
carbolineura with the result that after 14 months no fre?h growth 
appeared, also that his experiments seemed to indicate that a strong 
preservative such as wood-creosote, or carbolineum, could be applied in 
sufficient quantity to kill the mistletoe without seriously injuring the 
branch or trunk. Whilst this method -may be useful in the case of a 
valuable fruit tree when it is desired to retain a particular branch, or 
branches, yet it would appear to be of doubtful value, for example on 
a rubber plantation whei^e judicious pruning in the manner described 
above is the treatment indicated. However, when a tree has become 
very heavily infested and weakened, it may 1x3 (juestionod whether any 
method of dealing with the parasite, or parasites, would eventually 
lead to the restoration of the tree^s former vigour and usefulness. 


Summary. 


1. Mistletoes are shown to be common, and often serious pests of 
cultivated trees in Malaya. The destructive species belong to the 
genera Loranthus, Elytranthe and Viscum- 


2. A short account of the biology and life history of the parasites is 
included. It is pointed out that the pests are disper^ chiefly 
by birds which feed on the succulent berries, and further that the 
species of Loranthus and Elytranthe described^ readily reproduce 



75 


themselves vegetatively on individuftl trees by means of long 
surface root-runners. 

3. It shown that certain species readi^^ parasitize each other. 

4. Descriptions of the live chief j^ests of cultivated trees, namely 
Loranthm f err u nine im, L. penfandrtis^ L, gravdifrons^ 
L, pentapHalus and Elytranthe glohosa are given, together with 
a list of names of the trees on which each species has been found. 
Notes are also included on two other species of Elytranthe and 
two species of Vi scum which are of less importance. 

LiTKRATimE Cited. 

1. Gamble, J.S. - Materials for a Flora of the IMalay Peninsula 

Journal of Asiatic Society of Bengal- V"ol, LXXV, 
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1911- 

8. Brooks, F.T. - Parasitic Flowering plants on Rubber Trees, 
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4. „ - Species of Loranthus on liubher Trees 

Agricultural Bulletin, F.M.S,, Vol. Ill, No. 1. 
t)ct. 1914, 
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Plate 1, Fig. 1 
„ Fig. 2 

Plate 2, Fig. 3 
If Fig. 4 


Plate 3, Fig. 5 

„ Fig. G 


Plates. 

- Loranthm ferriigineus, Roxh^ at right on a way- 
side tree the Ara Perak. {Ficuit alba^ Eeinw.) 

- Vimim orientale, Wildy on a branch of Albizzia 
moluccana, Miq. Note absence of secondary 
surface root* runners. 

- Elytranthe globosa, Q. Don. growing on rubber 
(Hevea brasiliensis, MuelL) 

- The chief species attacking rubber (Hevea 
braiilienait Muell)^ 

(A) Young plant of Logarithm pontandrus, 
L. with leaves removed. 

(B) A secondary root-runner of L. pentari’ 
dr us with shoots, (leaves removed). 
Note the large masses of hypertrophied 
tissue where haustoria enter host. 

(C) Secondary roots and shoots (leaves re- 
moved) of Elytranthe glohosa, G. Don. 
Places where haustoria enter branch of 
host are only slightly swollen. 

- Hyperparasitism. (A) Branch of Elytranthe 
Barnesii, Gamble, with (B) a young plant of 
Loranthus fen m/ men a, Boxb. and (C) (0) two 
small plants of V/scum articulatunu Burnt. 

Hyper-parasitism— (A) Branch oi Elytranthe 
Baruesii, Gamble, on which is growing (Bj 
Visciini artlcu latum. Burnt, and on the latter 
is (C)a strong plant of Loranthus f err ugineus, 
Roxb. 



Pago 7S para 4, aa<l. 

It wonkl appear hcnvever that the original teBis were carried out 
in the U.S.A. and the tests on the stored samples were carried out in 
England. The different conditions may account for the superior 
results shown for the samples after storage. 
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in America, and elsewhere- The figures given in hjs reply however 
do not appear convincingly favourable to latex paper when compared 
to similar results quoted for non-latex papers, especially in regard to 
durability teste. 

The deterioration on storage appears to he not less in the case of 
the latex papers than in the case of the non-latex papers. 

The folding tests in all cases shew appreciable deterioration in 
the case of both latex and non-latex papers with no advantage to 
the former. 

The bursting strength in both cases generally increases on 
storage, which appears somewhat unexpected, although the increases 
are comparatively ns much in favour of the non-latex papers as of the 
latex papers. 

The mean breaking lengths both before and after storage are 
somewhat in favour of the latex papers, w^hile the breaking strains 
aresligbtlv in favour of the latex papers. 

The report contained in this journal on investigations carried 
out in The Chemical Division of the Department of Agiiculture at the 
recpiest of the TIonourahle the Chief Secretary to (lo\ernment deals 
with various samples of paper received from the Covernment Print- 
ing Department and other samples obtained locally. Although it was 
not possible in every case to examine comparative samples, i. e, 
papers manufactured in a similar manner and containing similar 
constituents, apart from latex or rubber content, the results obtained, 
especially in the accelerated ageing tests, confirm those which have 
been published hj^ other investigators and shew that, as far as these 
samples are concerned, the presence of latex in tht^ paper does not 
appear to reiuhu' the jiapor less susceptible to deterioration than 
papers which contain no latex. 

Unfortuimtelv, owing to lack of paper testing apparatus it was 
not possible to carry out complete physical t(*sts on the samples. 

In our opinion the application of latex to the manufacture of 
paper does not appear to hold any very definite promise of success 
in respect of its utility, either for ordinary purposes or in ilu* case of 
papers for documents which have to he stored, unless the application 
of latex lowers the cost of manufacture. The application of latex to 
fiulp in the manufacture of paper does appear to iniprov(‘ the surface 
for printing purposes, but it is probable that the demand for latex 
paper on account of this factor would be limited. 

It seems probable however that the application of latex to the 
manufacture of latex hoards for containers and other purposes, in 
which ordinary paper boards or cardboards are used, otters more pro- 
mising pos.sibilitiea. The vulcanisation of such mixtures of rubber 
(added in the form of latex) and pulp, after conversion into lat(‘X hoard 
will also probably increase the utility and applications of rubber for 
fluch purposes. 

Recmved fo*' publication 1st March 



A RBPGR^T ON THE eOMPRISOlV 0P eBRTAIlV 
•^LATEX" & LATEX'* PAPERS^ 


• By J. H, Dknnett. 

C iOMPARATIVR tests were carried out on a collection of samples 
j of paper which had been selected hy the Printing Department 
as likely to prove suitable for use for general purposes. 


Description of Samples. 

1. Control, Millhourne & Company’s hand made paper. 
Cream laid and fairly smooth to the touch. Supplied by Printing 
Department. 

2. Kayes Latex Paper. —A Millbonrne & Company’s hand made 
Kayelatex. Very slightly darker in colour, smooth to the touch but 
rather less so than control. Supplied by Printing Department. 

3. Stock Latex Paper. — An almost dead wdiite paper, very 
smooth to the touch, but considerably thinner than 1 and 2 above. 
No water marking. From appearance by transmitted light, probably 
machine made. Supplied by Printing Department. 

1. W. Howard d Sons Maj'ked — A cream paper with 

colour rather unevenly distributed. Shows uneven texture when 
viewed by transmitted light. Hough to the touch. Supplied by 
Printing Department. 

5. W. Howard d Sons Marked “ P”. - An almost dead white 
paper exactly similar in feel and texture to “A” above. Samples 4 
and 5 said to be identical except that one contains latex. Supplied 
by Printing Department.* 

6. Java Latex Paper. — Smooth finish but somewhat uneven in 
texture by transmitted light. Pale cream in colour. Obtained from 
a Dutch Paper Mill in Java. 

7. Java 100 per cent Strata . — ^fade from the Straw refuse of 
the padi fields. Similar in texture to G above but rather lighter in 
colour. Obtained from a Dutch Paper Mill in Java. 

8. Latex Correspondence Pad. — Bedford Bond water-mark. 
Ivory white in colour. Even in machine but a little rough to the 
touch. Obtained from Federal Rubber Stamp Company, Kuala 
Lumpur. 

* It appeared from a chemical test that the sample of Howard’s paper 

which contained latex was sample ** B.'* 
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—The general testing of paper is a rather lengthy pro- 
cess involving chemical and physical tests. The latter for general 
purposes are of greater Jinportance. 


The most important physical properties to be examined are : — 

(a) holding pi*operties 

(b) Breaking strain and tensile strength 

(c) Bursting strain 
id) Breaking length 


(a) Folding Properties, —Owinil to \iick o( the suitable appa- 
ratus it has been necessary to examine the folding properties by hand. 
Tlie figures are given in table Vf. The figures given for elongation 
at break (Table I) should to some extent he indicative of tlie folding 
properties. 

(h) Breakmg sUain and tensile sUengih. — These are deter- 
mined together. The former being the actual force reipiired to break 
a given paper of some known width irrespective of its thickness, while 
tensile strength is a measure of the strength of any given paper taking 
into consideration the thickness of the sample. 


(c) Bursting Strain , — No suitable apparatus was available for 
bursting tests. 


The following tables give the results obtained for breaking strain 
and tensile strength of the above papers. 


The figures may he taken cas some indication of tlie tcMrahility of 
the paper. 


The samjdes were broken in Schopper’s Rubber Ti'stmg ]\fardiine, 
which automatically records the force required to break any piece of 
paper clamped between the jaws. 


Strips were made 2.54 centimetres (1”) wide and were of suffi- 
cient length to allow of the initial distance between the jaws (after 
insertion of the strip) to be 10 centimetres. 


The samples described gave the results recorded in Table I. 



Across the Machine. I With the Machine. 
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tested ia countries having a dissimilar atmospheric humidity. 


It will be noticed that there is a marked difference between the 
tensile properties of the paper according to the direction of rupture. 
With a machine made paper there is a definite grain, which w\\\ exert 
an influence in resisting or yielding to a breaking strain according to 
the direction of application of the force. The action ns comparable to 
the behaviour of the “ chick” blind when loaded from the bottom in 
one case or when loaded in the other case from a direction at right 
angles to the normal hanging position. It will be evident that a much 
greater force will be required to break the chick in one direction than 
in the other. 


h’or general purposes, to obtain average values for hteakmg fori*G 
it is conventional to take the mean of the break with the machine, 
and, across the machine. 


In the following table the papers are arranged in the order : — 

A. Of their break across the machine 

B. Of their break with the machine 
0 . Of their mean break. 


Table II. 


1 

A 

Across 

machine 

I^reak- 

ing 

force 

in 

Kilo- 

yrarns. 

B 

With 

in.ichine. 

Break- 

ing 

1 orc(' 
in 

Kilo- 

grams. 

V 

Mean. 

M(‘an 
break - 
ing 

forre in 
, Kilo- 
' gr.ims. 

Control 

10. ri 

Ka> 0 

1 15.52 

Kaye 

! 

11. ;s 

Kaye 

10.05 

(kuitiol 

1 12 52 

1 Control 

' 11.02 

Howards B 

7.05 

Java straw 

1 J.50 

Howards B 

0.02 

Java straw , 

: .20 

Howards B 

11.01 

Java strew 

0 05 

Howards A 

7.01 

Howards A 

11 80 

1 Ho ward vS A 

1 0 01 

Corr : Pad 
latex 

5.25 

Java latex 

1 

lO.OS 

|Tava latex 

8. JO 

Java latex 

5.21 

CoiT ; Pad 
latex 

10,00 

(k)rr: Pnd 
' latex 

< . < 5 

Stock latex 


Stock latex 

j 

G 52 

Stock latex 

4.81 
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If the papers are arranged m descending order corresponding to 
the figures obtained for tluvr tensile strengths recorded acrop Uie 
machine,” ** with the inachme** and tire mean of across and with 
the machine*^ the samples examined appear as arranged in Table III. 


Table III. 


Oo.'-R 

1 Tensile 

1 strength 
! grnis. 
per 

sq.milli- 

metre. 

Machine 

Tensile 

strength 

grms. 

per 

'sq. milli- 
metre. 

Mean 

Tensile 

strength 

griiiH. 

per 

S(].niilli 

metre. 

Control 

:102(; 

Java latex 

m5 

(\)ntrol 

:v,)2\ 

Ka,yt‘ 

2:01 

Ka> e 

:um 

Kay(‘ 

I)! So 

Java straw 

.O-^'i 

Control 


Java latex 

:H*vM 

Java latex 

•vM)i;; i 

Corr. Pad 
(latex) 

! :\:m 

\ 

Java straw 


(V)rr. Pad 1 

I jatex 

1 

i:-^> j 

1 

Java straw ' 

1 

I ' 

(’orr. Pad 
(latex) j 

j 

Howards 1^ 
Latex 

1 

lUSi 

Howards l> j 
(latex) j 

?;)9^ 

1 

Hiiwnrds H 
(latex) 

2m 

\ 

Howards A , 

i 

M(!8 j 

Stock latex 


Stock latex 

1 i90fi 

Stock latex i 

1 

]2iu ; 

Ilowanls A ; 

I -i;;'! 

Howards A i 

1 189(i 


Tbo difference between Tables II and III will be apiireciated 
wlicn it IS renieiriberod that table 11 only gives a comparison of tiie 
])apers irrespective of their thickness while table 111 gives a truer 
scentific comparison of the value of the papers, as in the results 
recorded the figures have been reduced to a basis of 1 8(j. millimetres 
cross section. 


(n) Blinking length.- This may be described as the length of 
paper, which if suspended from one end would break at the point of 
suspension by reason of its own weight. The convenience of this ex- 
pression lies in the fact that it is entirely independent of the width of 
the strip. 


From the breaking forces obtained in Table I the following, 
breaking lengths have been calculated. They are arranged in descend- 
ing order of magnitude. 
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Takle IV. 


Pajier. 


Mean weight 
per 8(j. metre 
in grms. 

Mean break- 
ing length 
m metres. 

Kaye 


]0(i.9 

431 

Control 


lo; 0 

428 

Corr Pad latex 

... j 

VJA 

;hsr 

Java Latex 

1 

s:^:r, 

382 

Java Straw 

i 

1 

lit) 5 

34 1 

Ifowanla h 



29: 

Ifovvarda A 

... 

1 1 .0 

2:2 

Sto(*k hitex 


81 () 

232 


Table gives the proportion of mineral-matter per cent found 
111 the yiapers. The results are arranged in order of magnitude. 

Taulk V, 

Paper. 

Per cent 
Mineral Matter. 

Control 

1.0 

Ka> e 

1 .: 

Java latex 

T) 2 

Howards B (latex) 

f> j 

Howards A 

0.0 

Java straw 

11.0 

Stock latex 

14.0 

Tlie figures are to a large extent indicative 
in the papers and to some extent account for 
properties, 

OimERVATIONS. 

of the loading matter 
the difTeronce in the 

From the various tables set out above it would appear that Kayes 
Latex Paper has about the same general value as a similar paper 
(control) without latex. The moan breaking force is slightly higher 
than that of the control, as is also the breaking length. On the other 
hand the mean tensile strength is slightly lower than the control. 
Java Latex Paper is better than the similai’ all-straw paper. 

Howards B (latex) is superior throughout to Howards A. 
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Tbe stock latex paper is very poor compared with all the others, 
due largely no doubt to its much heavier loading” as shewn by the ash. 

A 0 KINO Tests. 


In the further testa described below, another aample of latex 
paper has been tested in place of (8) and in this report is designated as 
“ Kalatox.’’ This is a machine made paper, very smooth to the touch 
and r>ither thinner than (2). 

Tho conditions under which the samples were aged were as 
follows : — 

(a) Samples \M’apped in brown paper and stored in a cupboard 
for !) months. 

(b) Samples stored in glass stoppered bottles, freely exposed to 
dilbised light at room temperature (about 28^0) for five 
months. 

(c) Samples stored in glass stoppered bottles in an oven, heated 
by boiling water. Heating continued for 0 hours daily for 
five montlis. 

(d) Sam])les stored in glass stoppered bottles and exposed to 
direct sunlight for 8 hours daily for 5 months. 

The ssmpli's wm’C under the influence of atmospheric mois- 
ture throughout. 

Tho following olihervations are oflered under the headings (b) 
c) and (d). 

0)) 1 n tins casi' a general yellowing efTect wavS observed, more 

noticeable in some siMuples than in others. 

The order of tluir resistance to yellowing is as follows; — 

( 'Ontrol. 

Kayes. 

W. Howards ”J>” 

Kalatex. 

100/' Straw. 

Stock Latex. 

\\. Houard.s sample ‘ A*’ (yellow'sh at commencement) 
Java Latex, . 

(c) No change was observed generally in the samples kept in 
tho laboratory except sain])les 2., -1. and S which shewed a very slight 
blenching compared with tho samples stored under conditions (a) 

(d) A genpralbleaehing effect wkB observed, this was parti- 
cularly noticeable with regard te sample (l). 
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Folpng Proprrtiks. 

The folding properties were dotorimned by two methods; (i) by 
machine after storage under conditions (b) above (ii) by inind before 
storage. 

(i) By~hiarhnie. No proper folding machine was available. 
'I’he method adopted was as follows. Six pieces of paper fj’’ sipiarG 
were cut from each of the sjimples under examination. Thieo pieces 
of each batch of six wi-rc carefully folded along the length, down the 
centre of the paper. The otluo’ three were folded in a similar man- 
ner along the breadth. 'I’he papers were then passed through the 
lijrper rolls of iiruhlur calendering machine. As they came out 
the iiapers were folded back along the same line and again passed 
througli the rolls, ddie process was repeated until the paper was 
broken completely into two lialves along the line of fold. It will 
bo realised that by this means the papers were brokeri much 
quicker than by hand. 

(li) By hand.- d’his method lias hut little scientific value as 
the personal error is very great. 

^CJie following table siiows the results, 'riio figures are the mean 
of three pieci's, across, and with the machine. 


Tarlk VI. 


Paper. 

By rollers (after 
ageing under) 
conditions (li) 

By hand (Befon 
ogeing.) 

Kayes Latex 

1 1 


Contiol 

dd 

24(; 

Kalatex 

28 


Howards B” 

1() 

2 Id 

Stock Latex 

1G 

(ill 

Java Tiatex 

14 

H)7 

Howards ‘‘A’* 

10 

2d:» 

Ja>a Straw 

8 

121 


While lesiilis bv these two methods are only in v('ry general 
agreement it will he seen that latex paper app(‘,ars to ho superior in 
this res]iect to the corresponding ordinaiy paper, Kaves Latex and 
Control (2) Howards “ ]V’ and Hox^ards “A” (d) Ja\a latex and 
Java Straw. For stock latex and Kalatax, there are no comparable 
non -latex papers. 

Lrrakino Strain and Tjcnsilk STRKNcrru. 

The samples, stored as described under (a) (b) (c) & (d), were 
all tested for breaking strain and tensile strength. 

The breaking strain and tensile strength are given in Table VII. 

* This paper was received too late to bo tested with the others. 

Results obtained by two persons being incomparable. 
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In these teats the strips were again out to a with of 2.54 cms. 
but in this instance the conditions of ageing rendered it necessary to 
make the initial distance between the jaws of the testing machine 
7 centimeters- 

It will be noted (Table VII) that there is again a large difference 
between the break with the machine and the break across the machine. 

This table shews the great changes which have taken place in the 
paper on exposure to excessive light and heat. 

For the most part the greatest deterioration appears to have 
taken place on exposure to the sun, exposure to heat only, having a 
rather less marked effect. 

In Table VIII the papers are arranged in the order of their mean 
breaking strains across and with the machine, while in column 4 
and will be found the percentage decrease in mean breaking strain 
on exposure to laboratory, oven and to the sun respectively. 

Table VIII. 

Mean breaking Mean per cent deterioration of break- 


Paper 

force under 
condition (a) 
Kilograms. 

ing strain under condition. 

(1>) (c) (A) 

% 

Control 

12.60 

“ o.9o 

f 6.82 

/ 32.27 

Kayes 

12.60 

/ 1.19 

/ 15.48 

/ 42.20 

Howards A'’ 

10.90 

/ 6.25 

/ 19.18 

/ 26.50 

Java Straw 

8.21 

f 1.95 

/ 28.65 

/ 16.17 

Howards “ B” 

9.07 

/ 0.66 

/ 23.40 

/ 38.20 

Jawa Latex 

6.86 

- 2.67 

/ 48.00 

/ 56.60 

Kalatex 

s.rje 

- 4.31 

/17.61 

/ 19.45 

Stock Latex 

4.46 

/ 5.88 

/ 51.75 

/ 16.03 


- Represents an increase as compared with condition (a) 

/ Represents a decrease as compared with conditions (a) 

It appears throughout table VIII that latex paper does not with- 
stand the action of heat and light so well as the non-latex paper 
varieties. These figures apply only to the particular papers tested 
and not to the type of pulp from which they are manufactured. 

Table IX corresponds to table VIII with the substitution of the 
tensile strength of the paper in place of breaking force, and the 

§ tage deterioration of the tensile strength on exposure to labora- 
eat and to the sun, in place of percentage deterioration of the 
ng force. 1 he essential of the table of tensile strength is that 
ures apply to any sheet of paper made from the same pulp 
irrespective of its thickness* 
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By C. D. V* GEonoi. 


D UBINO tlie past two years several samples of the fat expressed 
from llUpe outs have been examinecl, and it has been thought 
that rt might be useful to record the results of the investi- 
gations, especially )n view of the confusion which exists as to the 
name Xllipe and the uncertainty regarding the botanical name of the 
trees from which the nuts are obtained. 


The confusion regarding the name Illipe is due to the fact that 
this name is applied to two distinct niit'J, the true TIlipe nut of India, 
a species of (Natural Order, Sapotaceae) and the so-called 

Illipe nuts found in this country, Borneo, Sumatra and Java, derived 
from various species, principallv Shorca (Natural Order, Biptero- 
carpeae). There is however one kind of local TIlipe nut, prefixed bv 
the name Siak, which belongs to the same Natural Order as the true 
Illipe nut of India, but is a different species, namely PnlrKjunim. 


The uncertainty regarding the botanical names for the trees, from 
which the nuts are obtained, arises from the fact that these trees are 
scattered over wide areas of jungle. The colli'ction of the nuts is a 
native industry, and in many cast-s it has not therefore been possible 
to establish the identity of the various trees. There are at present no 
plantations of these trees and it does not appear likely that anv 
attempts will be made in this direction, as the trees take several years 
to come into bearing and the yield is variable. 

The fat expressed from these local Illipe nuts is known commer- 
cially as Borneo tallow, this name being derived doubtless from the 
original country from which the fat was obtained, and from the 
resemblance which the fat itself bears to tallow as regards consistency. 


The fat is known by the Malavs a*- Min\ak Tengk'iwang, \aria- 
tions of the latter name such as Tinkawan, Tengkawdii and Seng- 
kawang being also found. 


HATlVKSTTNrt OF FuUrTR. 


As stated above, the cultivation of various trees yielding these 
nuts has never been undertaken systematicallv, so that there is 
practically no information available as to growth and period of 
maturity. As far as is known the trees do not connnence hearing 
fruit until 10 or 12 years old, and the yield is uncertain. The trees 
flower towards the end of the dry season, August- Bepi ember, and the 
fruits are ready for gathering during Febrnarv-March of the following 
year. The fruiting appears to be dependent on the weather prevailing 
at the time of jdowering : if the flowers sot well before the advent of 
the wet season there is every chance of a good crop but, if (he fltiworing 
coincides with the break jn the weather, the crop will suffer. 

The faults fall when ripe and and are collected bv the natives who 
shell them ; only the kernels are exported and constitute the so-called 
Illipe nuts of (M)mmerce. 

The shell of the nut is somewhat tough and the natives resoi t to 
vadoutf methods to faoilitete ite rotnoval. In some cases the fruits 
Into ijifimboo basket or cage and sunk in a river or stream 



78 


for n few v^eks. In this way the shell becomes soft and c^n be 
removed easily* after which the kernels are dried. 

Another method which would appear to be favoured by the 
natives is to heap the nuts in a damp place and allow them to 
germinate. The shells are then removed and the kernels dried. 
Frequently portions of sprouts are found with the kernels indicating 
that this method of separation has been employed. 

Export of Nuts. 

Little Borneo tallow is produced locally, the nuts being exported 
and expressed in Europe. A large proportion of the Illipe nut trade 
passes through Singapore ; the figures in the following table compiled 
from the returns published by the Registrar of Imports and Exports 
Straits Settlements are of interest in this respect. 


Imports. 


Year. 

Quantity 
(piculs) . 

1 

Value 

$ 

Remarks. 

1921 

16, ."(IS 

80,819 


1932 

1 

i 

i 

1 

1 

104,109 

()47 piculs from British 
Possessions and Protec- 
torate, 14,4(>8 piculs 
from other countries. 

192.1 1 

year) | 

i 

222,08'} j 

i 

1 

j 

i 

2,341,418 

118,079 piculs from 

1 British Possessions and 
Protectorate, 101,918 
picul? from other coun- 
tries. 


Exports. 


Year. 

Quantity 

(piculs). 

Value 

($) 

Remarks. 

1921 

1,561 

39,496 


1922 

30,125 

258,616 

4276 piculs to United 




Kingdom, 25,750 piculs 
to Continent of Europe* 
99 piculs to other coun- 

1923 

146,088 


tries. 

(i year) 

1,873,319 

1 

43,742 piculs to United 
Kingdom, 102,253 
piculs to Continent of 






Europe, 28 piculs to 
other countries. . 
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Varieties of Nuts Examined. 

In general the kernels yielding the so-called Borneo tallow of 
commerce are placed on the market as Illipe nuts, to which is prefixed 
the name of a district or town in Borneo e.g. Pontianak. In addition 
to this prefix the nuts are distinguished by their colour, black or 
brown and sometimes by their size, large or small, thus there are large 
brown Pontianak Illipe nuts and small Pontianak Illipe nuts. The 
difference in colour appears to be due to the treatment which the nuts 
undergo when being prepared for the market, though it iS stated that 
those which are black in colour are the nuts which have remained on 
the damp ground or in jungle streams for some time before collection 
and have blackened naturally. 

Messrs. Paterson Simons Co. Ltd., who are the principal dealers 
in these nuts in Singapore, have furnished this Department very kindly 
with samples of the following varieties under their trade names, all of 
which samples have been examined : 

Large Sarawak Illipe Nuts. 

Small Sarawak Illipe Nuts. 

Large Siak Illipe Nuts. 

Small Siak Illipe Nuts- 

Large Black Pontianak Illipe Nuts. 

Largo Brown Pontianak Illipe Nuts. 

Small Pontianak Illipe Nuts. 


In addition authentic specimens from one of the Shorea species, 
Shores Thiselfoui, were obtained through the kindness of Dr. F. W. 
Foxworthy, Forest Research Officer, F.M.S., who also furnished a 
sample of the fat expressed from another species, Isopiera horneensis. 
These samples were also examined. 

Descuuption of Nttts. 

(1) Large Saravak Illipe Nuts , — These consisted of the 
segments into w^hich the kernels separate on drying. The segments 
were approximately triangular in cross-section, dark brown in colour 
and curved longitudinally. They varied somewhat as regards length, 
being between l.o ins. and 2 ins. long. 

(2) Small Sarawak Illipe Nuts , — These consisted almost 
entirely of whole nuts, though in some cases the latter had split up 
into segments. The nuts were dark brown m colour, pointed at one 
epd and curved longitudinally. There appeared to be little variation 
as regards size, the average length being approximately f inch. 
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(3) Large Siak Illipe Nnts.—Th&Be consisted partly of whole 
imts and partly of half nuts, as distinct from the segments into which 
the Sarawak nuts were divided. In some cases the kernels were covered 
with a thin light brown skin. Tiie kernels themselves were dark 
brown in colour and tint in shape, the dimensions varied slightly, the 
average being about ii -'li iuh. long and i inch in breath. 

(4) S7nalf Sml UIi}h> NuIh. Those consisted almost entirely 
of whole nuts, tliough a few were in lialvos similar to the large ones. 
As in thf 3 case of tli(‘ large nuts some of the kernels were covered with 
a thin browm skin. Tlu^ kernels were cgg-sliaped and dark brow'u in 
colour. The dimensions varied shglitly, the average being about 1 inch 
long and rather less than | inch in breadtli. 

(o) Large Black Ponfiaaak JIlipc Nats, 'These w’ore simi- 
lar to the large Sauiuak, except that tlu‘ colour was darker and the 
st^gmeiffcs were cur\t'<l to a gi-eator extent* 

(()) L(trgc Broirn Ponfiauak I Hi pc Niifs. These again 
were similar to tlie larg(' Harawak except that th(‘y wore of lighter 
colour and tli(3 dimensions of the segments were smaller, the average 
length being onl> slightly over 1 inch. 

(7) Small PoHhanitk Jilt/)'* A0//n.- -T hese wi'ro similar in 
sijse and colour to ilie small Harawak Nuts. 

(5) S/torca Tlnsclloiti Nuts* The nut consisted of a thin 
fibrous lirownisli yellow shell enclosing a soft light greim kcamid. In 
some cases portions of the winged calices still remaimal attached to 
the nuts. The kernels Avere pointed at one end and were slightly 
under 1 inch in bsigib and about 2 inch in hreaili. 


lilXAAlINATlON OF FaTS. 

In order to obtain a sufficient quantity of the fat for the deter- 
mination of the ])hvsical and chemical constants, the kernels were 
picked over (.ai'efullv to remove pieces of broken shell and other 
debris, and then crushed between rollers to a tine state of division. 
The sample for tlui (h'termuiation of the fat content was withdrawn, 
and the remainder pressed hot in a small laboratory band ])ress. 


The colours of tlie fats thus expressed varied only slightly, from 
a pale yellow to yellowisli green, the fats from the Hiak varieties 
wore hoAVGver almost Aviiite. It may ho luentionod that the colours of 
these fats fade on exposure to light, so that after a short time the diff- 
erences in colour between the Hiak and other varu^ties would be still 
less marked. It was also noticed that although the fats could all be 
classed as of a firm consistency, those derived from the Sarawak and 
Pontianak varieties of nuts were harder than those from the Hiak, 
All tlie samples possessed a faint odour resembling that of Cacao 
butter. 


The results of analysis are shown in table A : 



TABLE A— Table showing the resvlts OB' analysis of vabiols kinds of Illipb NiirS. 
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With regard to the fat contents of the various samples of nuts it 
will be seen that there are eonsiderable variations even among those- 
fta mples which differ onlfy in colour, as for e&ample large black 
Pontianak and large brown Pontianak* 

The constants of the fats, with the exception of the acidity 
llgureSf vary only within relatively narrow limits, except that the 
high percentage of onsaponiiiable matter in the fat from the small 
Siak variety (this affects both the saponification value and the meanr 
molecular weight of the fatty acids) is particularly notioeable*^ 

The high acid values of the commercial samples are undoubtedly 
due to the manner in which the kernels are prepared for the market,, 
though, if the nuts were left lying about for some time in the jungle 
before collection, fermentation would set in, which would also tend ta 
increase the acidity of the fat. It will be noticed that in the case of, 
the two sfl-mpleH supplied by the Forest Department, in which the* 
nuts were collected carefully, the fat was almost neutraL 

Uses of Borneo Tallow. 

While small quantities of these fats are used by natives for 
edible purposes, particularly in cases where there are religious objec- 
tions to the use of animal facts, the value of Borneo tallow lies in the 
application which it finds in Europe as an edible fat, especially in the* 
preparation of chocolate for eating purposes- Borneo tallow closely 
resembles Cacao butter in its analytical constants and on this account> 
, can be employed as a substitute. 

The following table illustrates the resemblance between these two* 
facts, the figures for Cacao butter being taken from Lewkowitscb 
“Chemical Technology and Analysis of Oils, Fats and Waxes” Fourth 


Edition, Vol. II pages 480 and 181, those 

for Borneo 

tallow being. 

taken from the table previously given. 


Cacao 

Borneo 


butter 

tallow^ 

Fat. 

Density at 100®C 

0M77 

0.861 

(water at l/i.o^C = 1) 

Melting Point 

28-33®C 


Saponification value^ 

191.8-194.5 

191.7 

Iodine value 

34.7-37 

29.9 

Patty Acids. 

Solidifying Point (Titer value) 

49.6*C 

48.9<»C 


Smaller quantities of Borneo tallow are used in the manufacture* 
of soaps and candles. Messrs. Paterson Simons &, Go, state that the 
Sarawak and Pontianak varieties are used almost exclusively for 
edible purposes, whereas the Siak varieties are employed in soap- 
making. 

Beceived for publication 81 $t December 192S» 


1 MilligramitieR of'potash for 1 gramme of fat. 



LBMONGRASS GIU. 

By C. D. V. Gkokgi. 


L EMONGRASS, a grass similar in appearance to Citronella, is 
found distributed throughout Malaya» chiefly in small clumps 
in small holdings and kampongs, where the natives use it to a 
small extent for culinary purposes. 

The grass contains an essential oil, lemongrass oil, for which 
there is a limited demand and a series 6f experiments has been carried 
out to determine the yield of oil from the grass and the value of the 
oil. 


The supply of grass for the exj'eriments was obtained from the 
Government Experimental Plantation, Serdang, where small areas of 
this crop are under cultivation. 

In spite of the fact that there appears to be little demand for this 
oil at present, it is thought that the publication of the results of this 
investigation will be of interest. 

Vakibtibs of Grass. 

Lemongrass belongs to the genus Cymbopogon (Natural order 
Gramineae) to which natural order other so-called aromatic grasses 
belong, notably citronella grass which, as is well known, is distilled 
for its essential oil.* 

There are two varieties of lemongrass, known as Cymbopogon 
flexuosus^ Stapf and Cymbopogon citratuB^ Stapf . The former variety 
produces the oil known as “East Indian Lemongrass Oil,'’ which 
differs from that obtained from the C. citratiiB, Stapf in respect of 
solubility in TO per cent, alcohol. The genuine “ East Indian Lemon- 
grass oil ” is soluble in 1,5 to 3 vols. of TO per cent, alcohol, while the 
oil from 0. citratus, Stapf gives a turbid solution with this strength of 
alcohol. 

The oil from 0. citratus, Stapf, is referred to occasionally as- 
West Indian Lemongrass oil.” This name was adopted before the 
botanical identity of the grass had been established, and was used to 
distinguish an oil which gave a turbid solution with 70 per cent, 
alcohol. Moreover at that time the greater proportion of such oil 
came from the West Indies. . 

The botanical origin of the local grass is somewhat doubtful, the 
oil giving a very slight turbidity with 70 per cent, alcohol. A sample 
of the oil has been judged by a fito of analytical chemists in London 


An arflole on the subject of Citronella oil entitled ** The uriliHation of 
citronella grass planted as a preventive of soil wash ” was published in the 
Malayan Agricultural Journal Yol. ZII, No. I, Jan, 1SS4. 
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to be a genuine lemongrass oil of the “ East Indian type ” but from 
tbeir report it appears that the solubility test was carried out with 80 
per cent, alcohol, in which strength the oil was found to be soluble in 
the proportion of 1 : 1. The local grass is being identified titanically, 
and samples are being .eoHected for despatch to the Boyal Botanic 
Gardens, Kew, England. 

Cultivation of Grass. " 

Lemongrass, like citronella requires a hot damp climate and 
flourishes in this country. If the grass is to be used for the prepara- 
tion of oil it must be cut frequently, as the oil content diminishes 
with the age of the leaf. Further, like citronella, the oil output 
, diminishes, with the age of the plant, so that if the plant is cultivated 
on a commercial scale it will be necessary to replant the areas every 
few years. 

Extraction of Oil. 

The process by which the oil is extracted from the grass is 
similar to that described in the article under citronella grass,** that is, 
. a steam distillation of the semi-dried grass. 

The details of the process as regards the preliminary treatment of 
the grass, the steam distillation and the separation of the oil are the 
same as for citronella. 


Yikld of Oil. 

As a result of the oxporimeuts carried out with the grass from 
Serdang it appears the average yield of oil is about O.Si per cent, by 
weight, that is, 1 ton of fresh grass gives about 4 lbs. of oil. The 
weight of fresh grass per acre when cut regularly is between 4 and 5 
tons per acre, so that a yield of Ki — 20 lbs. of oil per acre per cutting 
is all that can be expected. Two or sometimes three cuttings a year 
can be made dependent on the season. If the grass is cut twice a 
year, this would result in an annual yield of :\ 2 — 40 lbs. of oil per 
acre. 


Value of Oil. 

As a result of the Gxj>erimental distillation about 6 lbs. of the oil 
was sent to the Malay States Information Agency, London for 
valuation. 

The results of the chemical analysis as carried out by the firm of 
analytical chemists were as follows : — 

Density at 16.5®C ... o.908 

Citral (Bisulphite process) ... 75/76 per cent; 

Solubility in 80% alcohol ... 1 jn 1 volume. 

•Compare Malayan Agricultural Journal, Vol. XI 1, No. 1 January 1994, 
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The oil was pronounced to be a sample of genuine lemongrass oil 
of the East Indian type." 

Unfortunately at that time (September 1923) the oil was in low 
demand the nominal value being about 2td. per oz. spot, at which 
price there were no buyers. Recently (January 1924) there was a 
small advance to 2fd. per oz. spot, at which price buyers began to 
come forward, but even at this price the production of the oil cannot 
be recommended as a commercial proposition.. 

Uhbs of Oil. 

As its name implies, lemongrass oil has an intensive lemondike 
odour and taste. The oil itself is a dark reddish brown liquid. Apart 
from the question of solubility in alcohol mentioned above, the 
characteristic feature of this oil is the citral content, which varies 
between 70 and 85 per cent. Citral is employed largely in artificial 
perfumery for the preparation of lonone, the basis of artificial oil of 
violets. Smaller quantities of lemongrass oil are used in other per- 
fumes, while in tropical countries this oil is employed as a mosquito 
preventive, but apart from its application in the preparation of the 
artificial violet perfume this oil is not of great importance. 


Beceived for publication Slst January^ 1924, 



MARKETS FOR ESSEKTIAlr eiLSk 


T WO enquiries have been received recently freon firms interested in 
essential oils, especially citronella oil and patchouli oil. Both 
of these products were formerly produced in Malaya from 
citronella grass and patchouli grown in the country* ^ At the present 
time there is probably only one distillery for citronella oil in Malaya 
while the patchouli oil distillers are distilling leaves cbiefiy derived 
from the Netherlands East Indies (S^iimatra) although an area has 
.been planted in Johore. 

Recently the price of citronella oil has risen considerably, the 
present market value being about 4/9 per lb for “ Java*’ oil which is 
similar to the oil from the grass grown in Malaya. 

The following notes on the packing of these oils have been sup- 
plied by one of the firms desirous of purchasing the oils^ 

(Titranella Oil : —This oil can be shipped in iron or steel drums 
containing upwards of 5 cwt each and should be guaranteed pure and 
contain n^ less than 85 per cent of “ Geraniol.” (The “ geraniol ” 
figure indicates the content of the two principal constituents of the 
oil — geraniol and cifcronellal.) 

Note Secondhand oil drums, after having been throughly steamed 
out, can be used for packing. Kerosene tins packed in crates 
can also be employed, but each tin would only contain about 
35 lbs. of oil. IVeseiit price of Java oil 4/9 per lb. 

Lemon Grass Oil : — This should be guaranteed pure and con- 
tain not less than 15 per cent of Citral. It can be packed in drums, 
as in the case of Citronella oil. At present however, prices are low* 
owing to over production* Present price 2d. to 2 l/8d. per oa* 

Patchouli Oil : — Shippers must be prepared to sell on O.I.F. or 
C. & F. terms either London or Continent and prices must include 
packages. Terms of payment C.O.D, after approval. 

N ales* All oils are tested by analytical chemists in London* Care 
should be taken in selection of containers and gross weight 
and tare indicated on the containers. 


B. J, E. (11-1-24). 



NOTES ON THE EXPERIMENTAL PLANTATION, 
SEROANG FOR THE MONTH OP PEBREARV, 1924. 

T he dry weather experienced durin^i the month has been responsi- 
ble for the ripening of a number of crops and the following 
plots were harvested : — Natal Red Top Grass {TrichoUiena 
rosea) f Dallis Grass {Paspalum dilatatu7n). Carpet Grass (Axono- 
pus compressus) and Napier Grass (Pernfisctum purpureum). 
With the exception of the first named, which contained too many 
weeds to be of any value, the wet weight of the grasses was recorded 
in each case. 

Plots of Gingelly {Sesaiyium indicum), i Mnraiita 

arundinacea) and Roselle Fibre (Hibiscus Sahdariffa var. 
alHssiuia) were also harvested. The last named plots were stripped 
by various methods in order to test which is the most economical. 

A Hand/Power Maoarthy Cotton Gin has been installed on the 
plantation and a quantity of the cotton harvested last season was 
ginned with very satisfactory results. 

Considerable trouble has been experienced with night-flying 
beetles attacking various crops on the plantation, hiit these liosts have 
been checked by spraying with a solution of Lead arwsenate (2 lbs. of 
lead arsenate to 50 gallons of water) and also by digging the insects 
from around the collar of the plants. 

Rain fell on 21 days during the month giving a total rainfall of 
0.09 inches. The heaviest rainfall in 21 hours was 2.28 inches. 

The maximum shade temperature recorded was 91"P’’ and the 
minimum The average maximum shade temperature Avas 

9048”P and the average minimum G9.?n^F 

Records of the cup-indicating anemometer show that the total 
run of the wind for the month was 1299.0 I miles, the average run 
for the 12 hours from 6 a.m. to fi p*m- being 135. IG miles and that 
from G p.m. to G a.m. 9.G3 miles. 


B,B. (10-3-21). 



BeoNoinie flNO Noiv*EeoN©Mi© pluntik© 
MaTERiaL. 


PRICE LIST. 

Fruit Seedlings, 

Avocado Pear, Persea gratissima. 

Blimbing, Averrhoa Biliinbi. 

Bullock’s Heart, Anoria reticulata. 

Carambola, Avovrhoa Carainbola. 

Chiku, Acliras Sapota. 

Durian, Dnrio y.ibetliinua. 

Guava, Psidium Giiajava. 

Jack fruit, Artocarpiia integrifolia. 

Jainbu bol, Eugc'nia nialacconsis. Rod Malay apple.. 

Lemon, (’itnis ]\re(lica var. Limonimi. 

Lime, Citrus acid a. 

Manggis hntau, Garcinia Ilombrouiana. 

Mangoatec'n, Garcinia Mangostana. 

Monkey Jack, Artocarpus rigida. 

Orange, Citrus Aurantium. 

Pomelo, Citrus decumana. 

Rainbai, Baccaurea Motloyana. 

Ranibutan, Ne])holium lappacoum. 

Soiirsoji, Anona inuncata. 

Saga.r-ap])lG, Custard -apple^ Anona squamosa 
Water Lemon, Passiflora laurifolia. 

Numbers u]) to 100 soodlmgs 10 cents each. 

Numbers u]) to dOO and more that 100 30 cents ea.cli- 

Cover Crops, 


Cassia mnnosoidos 

seed $l/“ per lb. 

(■anaxalia ensiformis 

„ 30 cents per lb. 

Centrosema Plumieri, Piuttodly Pea 

seed 8 cents per lb. 

C 1 1 tor 1 a cai i .( an i f ol i a, 

»» '*^0 ,, ,, ,, 

Cl 0 talari a striata 

>> >5 »» J » 

Crotalaria usaramoesivS 

50 

> > » 5 J > » » 

Dolichos Hose I, Sarawak Bean- 

cuttings $1,50 per sack. 

Leucaona glauca 

seed 50 cents per lb. 

Mikania scandons 

cuttings $1.50 per sack. 

Mimosa in visa, Giant mimosa 

seed 50 cents per lb. 

Mucuna sp. 

^0 ,, ,, ,, 

Phasoolns lunatus, Lima Boan 

> > n 0 , , , , , , 

Tephrosia Candida 

>» '^0 ,, ,, ,, 

Teplirosui II oo ken an a 

»» 50 ,, ,, ,, 

Tepbrosia purpurea 

»» ^0 ,, ,, ,, 


Grasses, 

Australian Blue Couch, Digitaria didactyla, $1.50 por bag 

of pbints. 

Bermuda, Cynodon Dactylon $1.50 per bag of plants. 
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Carpet grass, Axonopus compressus 

seed $1/ 

- per lb. 

Citronella, Andropogon Narclus 

$3.50 per 

1,000 plants. 

Guinea grass, Panicum maximum 

$2.50 „ 

1,000 „ 

Lemon, Andropogon citratus 

$2.50 „ 

1,000 „ 

Love grass, Andropogon aciculatus 

$1.50 per 

bag of plants. 

Natal Red Top grass 

$1.50 „ 

»> »» •> 

Paspalum dilatatum 

$1.50 „ 

»f »» »» 

Seed, when available, 10 

cents per oz. 


European Vegetable Seeds, 



Large seeded varieties e g., beans 

20 cents 

per oz. 

Others 

40 „ 

>» »» 


Fihrefi. 


Bimlipatam Jute, Hibiscus cannabiniis 
Kapok, Eriodendron anfractuosum 
Manila Hemp, Musa textilis 
Mauritius hemp, Furcraea gigantea 
Mauritius hemp, Furcraea gigantea 


seed $1/- per lb. 
seed 110 cents per lb. 
suckers 10 cents each, 
bulbils $1/- per 100. 
young plants $3 per 100. 


Roselle, Hibiscus Sabdariffa var. altiasima seed $2 per lb. 

Sisal Hemp, Agave rigida var. sisalana bulbils $1 per 100. 
Sisal Hemp, Agave rigida var. sisalana young plants $3 per 100. 


MisceUaneoNs Economic Plants. 
Arrowroot 

African Oil Palm, Elaeis guineensis 
African Oil Palm, P^laeis guineensis 
Bixa Orellana 
Castor Oil 

Coffee, Robusta and Liberian 
Coflee, Robusta and Liberian 
Gingelly 

Ipecacuanha, Psychotria Ipecacuanha 
Ipecacuanha, Psychotria Ipecacuanha 


Jerusalem artichoke, Helianthus tuberosus 


tubers 20 cents per lb. 

seed $0 per 1,000 
seedings $20 per 100. 
seed $1 per lb. 
seed 50 cents per lb 
seed 50 cents per lb 
plants $3 per 100. 
seed 50 cents per lb. 
cuttings 10 cents each, 
young plants 40 cts. each. 


Maize 

Patchouli, Pogostemon Patchouly 
Patchouli, Pogo.stemon Patchouly 
Sweet potato, Ipomoea Batatas 
Tobacco 

Tuba Root, Derris elliptica 
Tuba Root, Derris elliptica 


tubers 20 cents 

per lb. 
seed 20 cents per lb. 
unrooted cuttings $2 per 100. 
rooted cuttings $15 per 100. 
cuttings $1 per 100. 
seed $2 per oz, 
unrooted cuttings $2 per 100. 
rooted cuttings $15 per 100. 


Nun-ccommic Plants. 

Flowering trees 
Flowering trees 
Shade trees 
Shade trees 
Shrubs 
Shrubs 


seedlings 50 cents each. 

seed 1 0 cents a packet, 
seedlings 50 cents each. 

seed 1 0 cents a packet, 
rooted cuttings HO cents each, 
unrooted cuttings 5 cents each. 



,CUmbe» 
Climbers 
Showjr annuals 
Palms 
Palms 
Perns 
Bulbs 
Standards 


rooted cuttings 30 cents each. 

BisM 10 cents a packet, 
seed 10 cents a packet 
seedlings 50 cents each. 

se^ 10 cents a packet, 
cuttings 25 cents each. 

10 cents each. 

50 cents each. 


The above prices are quoted for material when available. 
Planting material of other agricultural or horticultural plants will 
be quoted, on application, when available. 

Orders for planting material should be addressed to the 
Agriculturist, S.S. & F.M.8., Kuala Lumpur. A remittance to cover 
the amount should accompany the order. 


Note : — The price list includes the cost of freight. 


Received for publication 24th February 1924, 
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seOTiNernARa eeaRernTA, p. (rue suck Bug 

of Padl). 

By G. H. Cobbbtt and Mohammed Ydsope. 
Introduction, 

T he principal sucking insects which attack Padi in Malaya from 
time to time are LepitocoWsa spp. which reduce the yield by 
sucking the sap from the developing grain, Nephotettix 
hiptinctatus, F* which sucks the sap from the leaves and stems and is 
occasionally responsible for causing considerable damage to the padi 
plant, and Scotinophara coarctata^ P. In certain districts, this bug 
is liable to cause more damage than any other insect pest of padi, 
since it may entirely prevent the* formation of grain by sacking the 
sap from the stems of the plant, and owing to the difficulty attend- 
ing its control where water is unavailable, cultivators are often help- 
less when it increases to large numbers. The natives of Malaya 
consider that this insect lives naturally on grasses in the jungle, and 
support for this belief has been obtained in the held at Pekan in 
Pahang, Parifc in Perak, and Kundang in Selangor, where outbreaks 
of S. coarciata occurred on padi which had been planted just after 
the jungle had been felled. 


Dialect names in Malaya for 5. coarctata. 


Kuttt brnang 
Benah knra 
Kuiu ay||r 
^|^4h)gayar 
, JaWt ^ , .'1 




lik 




A bear-like bug. 

A tortoise-like pest. 

A water bug. 

A water bug. ( in Sumatra). 
An insect having the smell 
of a civet cat. (in Kedah). 
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Histohioal. 

. Thehr&irof&rancoto Scotinopharacoarcfata being injurious to 
Pa<ii which has boon traced in our available literature was in the 
Salem district of India in July, 1J>07, but it was not till October, 
1918, that the damage caused by this insect was i'eiK)rted to the De- 
partment of Agriculture, J^'ederated Malay States. Inche Abdul 
Rahman, ^^ho was Sub-Inspector of Ooconuts in Pokan, Pahang, wrote 
to the (!liief Agricultural Insp^cto^ Mr. h\ VV. , to the effect 

that this insect attacked “wet” and “dry’' padi in every Pahang river 
Mukim of the IVkaii District, and he had tried to treat it with a weak 
solution of I/al On the loth. November, in reply to & Momorandinn 
from the Chief Agricultural Inspector, he forwarded specimens of the 
insects and stated that they were called by the Malay ‘‘Kutu bruang 
bangsa amping”'^' Correspondence continued between the Chief Agri- 
cultural IiLspectoi, the Acting Government Entomologist, (Mr. P. B. 
Richards), a.n<l the Sub-Jnspector of Coconuts, Pahang, On the lOili. 
December, PJLH, a teb'gram was received from the District Officer, 
Pokan. “Junior Agricultural Assistant reports extensive damage by 
‘Kutu bruang.’ Sample sent last mail. Is it possible to send some 
one to assist taking preventive measures In reply to this telegram 
recommendations were made for the control of the insect, and the 
junior author was instructed to leave Kuala Lumpur in August, 19D), 
for Pekan. lie was stationed there for five months making prelimi* 
nary observations and investigating the habits of this insect. On the 
‘<Jnd. Sept( 3 mber, 1919, the then Assistant Agiicultural Inspector for 
Negn Stanbilan and Pahang, (Mr. 1). 11. Orist), received a report 
from a Malay in Kuantan that ‘these insects make their nests 
ill the nursery bed and la> then eggs down tliere just in the 
shuns of tlu! seedlings, and tlio n(*sts look like the nests of “ Penyen- 
gat I)auir’ (small loaf wasj)). In one of these nests 
tliere will he hat^‘lm<l about ten y<)ung “Kutu bruang.” h’or tlie lack 
of knowledge about thes i nests by the native groweu’s, when tliey re 
move the S(H‘llmgs for transplanting, the nests are earned along with 
them. This pest was first found in Kampong Darat, Kuhang Buaya 
and Alor Tok Siwa. I am sending you under separate cover young 
padi plants destroyed by this pest and also its eggs/’ 

Economic Importance. 

Tlie economic importance of this insect may bo ganged fiom a 
letter written hy the District Officer, Pekan, dated October, 1920, to 
the Secretary to Resident, Pahang, who stated that “the rice pest — a 
sucking hug known as “ Kutu bruang” or Porlops —hiisi this year 
hfKui as rife as ever in this District, 1 am unable to say the extent 
of the damage caused by its depredations “they are still in process — 
but it is certain that nearly every padi field is being attacked and that 
many will bear nothing. Daring the last few years this pest seems 
to have grown annually worse, and T noted in my report for 1018 
that whole areas were wiped out hy this disgusting bug,” 


A bcsir-like bug similtir in appearanre to toasted padi grain. 
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Nature of Injury, 

Adults and nymphs after the first moult suck the sap from any 
portion of the padi plant, but especially from the bases of the stems, 
and if in large numbers so weaken the vitality of the plants that seed 
is not produced. In severe attacks the plants are stunted, the leaves 
reddish brown in colour, and only occasional plants with panicles may 
be seen throughout the field. If this insect is in small numbers, 
little noticeable injury is observed. The following figures are given 
as an indication as to the number of nymphs and adults on padi 
plants considered' to be suffering slightly and severely from the contin- 
uous extraction of sap. In Count No. (1), the leaves were slightly 
reddish in colour. In Count No* (2), the leaves were decidedly 
reddish-brown in colour and very few healthy leaves were seen. In 
each Count ten plants were taken. 





Number of plants. 



Number 

of 

nymphs 

Average 

number 

on 

1 

Count. 

1 

2 

B 

i 

1 

5 

i 

7 

8 

9^ 

" 

and 

adults 

present. 

each 

plant. 

No. (1) 



20 



12 

2 

2 

5 

2C 

10 

7 

7 

9 

1 

100 

10 

No. (2) 

24 

107 

83 

57 

9(5 

59 1 

38 

78 

65 

i 

71 

67;? 

C7.3 


S. coarctaia being capable of rapid increase, the plants in Count 
No. (l) may after a short time have possessed a similar number of 
the stages and have borne the same appearance as the plants in Count 
No. (2). 

Owing to the difficulty of dissociating other causes — insects, soil 
and moisture — in reducing the yield of the padi, the loss due to the 
agency of the various stages of S. courctata cannot be estimated, but 
when present only in slight numbers the vitality of the plant is 
weakened so that a reduction in yield, though possibly small, occurs, 
and in large numbers sufficient seed may not be produced to repay 
the expenses of harvesting. 


Distribution. 

In Distant’s Fauna of India, Rhynchota, Vol. 1., Scotinophara 
coarctata^ is recorded under the name of Podops coarctata, in 
“Tranguebar, Ceylon, Burma, Rangoon, Bhaino, Teinzo, also a com- 
mon species in the Malay Peninsula and received from Java.’’ 

In Malaya this insect has been recorded from the States of Kelan- 
tau, Pahang, Perak, Negri Sembilan and Malacca, but the extent of 
the damage to padi varies considerably in different localities. 
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Description of the Ego and Tnstarb. 

Ego. (fig. i, a, bJ. 

The egg, with the exception of the operculum, iwS shiny pale 
greenish grey in colour^ cylindrical in shaiK3 and lintdy reticulated. In 
colour, the top is greyish white, indicating the cap which splits to 
allow the nyinpli to emerge. 

The ogg measures about 1 millimetre by .G millimetre. The 
measurements of 100 eggs gave the following averages : “Shorter 
axis .()5 millimetre, longer axis 1 millimetre. The longer axis is at 
right angles to the surface of attachment. The egg increases very 
slightly in si/>e during its development. When the egg is about two 
days old, the colour changes to greyish pink, on the day before hatch- 
ing the whob' egg is wliitish pink in colour, but the cap is more pink 
with two distinct pink lateral spots on the margin corresponding to 
the eyes of tlie developing nymph. 


Nymphal Stages. 

Tlie young bug in the course of its life moults five times, in> 
creasing^ in size after each moult and acquiring wings at the fifth. 


Fiubt Instah. (F)g. ii.) 

'^riie >'onng nymph on hatching from the egg has the head, 
thoracKi segments, and markings on the mid-«lorsum and conuoMvnm 
hrown, whilst tlie abdomen between the mid-dorsum and the con- 
nexiMim IS yellowish green with black spots. It is oval in shape, 
broadest across tlie middle, of the abdomen and narrowovst across the 
head. Newlv oiuergcd, the nymnli measures about .(>1 millimetre in 
length and .el millimetre m width, but after two days about 1.2 and 
.80 respectively. It is distinctly convex on the dorsal and slightly 
convex on the viuitrnl surface. 

The bead is bent slightly downwards. The eyes, placed laterally, 
are rod and iiromiiient. The four-jointed antennae are yellowish 
brown : the basal ])ortioii of the first punt slightly pink, and the a]>ical 
portion of the fourtli, which is swollen, dark brown in colour. The 
proboscis extends about half the length of the body, reaching the 
second abdominal segment. 

Tli(‘ thorax is dark brown in colour, the prothoracic segment 
being the longij.st ; the legs are hairy and yellowish brown in colour, 
the tarsi 2-jointod terminating in two small hook-like claws. A 
central demarcation, more prominent on the thoracic segments may 
be followed to the last ad boininal segment. 

In a short time, the abdomen assumes a distinct reddish brown 
colour wliicli la especially noticeabk^ between the abdominal 
'uarkiiigs. 
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The abdomen has nine seji^ments, and although the divisions are 
difficult to follow, each segment would seem to carry a somewhat 
rectilinear marking. The third marking is longer and broader than 
the first two but shorter than the fourth and fifth, and the latter is 
slightly longer than the former but more rounded at the distal Ad. 
The sixths seventh, eighth and ninth markings on their respective 
segments seem to coalesce in some specimens. 

Second Instar. (Fig. iii.) 

After the exoskeleton has hardened, the second stage nymphs 
wander actively and commence to feed. If tliey are not supplied with 
food soon after moulting death rapidly ensues. 

The second stage nymph measures 1.75 millimetre in length and 
1.00 millimetre in width. At first the general colour is distinctly pink 
in appearance but later a darkish brosvn colour is more in evidence. 
The whole body especially the aMomen possesses depressions. 

The head is more pronounced and is light brown in colour. The 
apex of the fourth joint of the antenna is almost black. 

The thorax is light browm at the mid-dorsum and between the 
margin and mid-dorsum dark shiny brown. 

The abdomen is pinkish browm in colour with the exception of 
the markings which are dark brown and the connoxivum which is 
light brown. The third, fourth and fifth markings are conspicuous, 
the first and second are difficult to make out. On each of the fourth 
and fifth markings there are two lateral openings indicating the pores 
of the repugn atory glands. 

In this stage nymph, the seginonts of the abdomen are more 
prominent at the connexivum. 

Third Instar. (Pig. iv.) 

The third stage nymph measures 2.8 millimetres in length and 
1.9 millimetre in width. The antennae are brown and the eyes are 
dark purplish red. The head and thorax are yellowish green pitted 
with red depressions. The prothorax has one, the mesobhorax two 
and the metathorax one lateral greenish brown marking on each 
side. 


The abdomen is light yellow with red depressions and streaks. 
The third, fourth and fifth markings are prominent and greenish 
brown in colour. 

Fourth Instar. (Fig. v.) 

The fourth stage nymph measures 5 millimetres in length and 
3 millimetres in width. 
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The colour of the fchorax is dark brown : the greenish areas men- 
tioned in the third stage have changed to light brown. The meso- 
thoracic segment shows a central and two lateral projections indi- 
cating the scutelluni and the hemelytra of the adult. The abdomen 
is olive green in colour with red depressions and reddish markings at 
the divisions of the segments. 

Fifth Instau. (Fig. vi.) 

The fifth stage nymph measures 7 millimetres in length and 11.75 
millimetres in width. The colour of the thoracic segments is darker 
brown tlian that of the fourth stage nymph. The eyes are almost 
black in colour- On the ])ro-and meso- thoracic segments is a pair of 
yellow coloured markings- 

Projections are now seen from the nietathorax, and those from the 
mesothorax are more prominent. The third, fourth, and fifth, 
markings on the abdomen are conspicuous, and around these markings 
tlie colour is yellow, whilst the remainder of the abdomen is brownish 
red diffused with yellow ; the pits are dark brown. 

Sixth Instah. 

The Nfiwh/ Emenjed Adult, 

Newly emerged the adult appears white, has red oculi and pinkish 
coloured ocelli, (doser oxainination siiows the scutellum and abdo- 
men to be tinged with green and to possess numerous ])ink spots and 
markings. The antennae are five-jointed, the second and fourth 
being pinkish in colour, and the first, third and fifth white. Later, 
the adult becomes grey, then reddish brown, and finally black. 

Thk Adult, (Fig. vii.) 

The si/o vanes only slightly in diffenuit specimens, the average 
size is 9 nnllinietres from the anterior margin of the head to the a]>ex 
of the abdomen, and 1.5 millimetres across the broadest part, viz : — 
the protliorax. 

The ground colour of the dorsal surface is deep brownish black 
to black and shiny, while the ventral Hurface is dull black. On this 
ground colour there are lighter markings of yellowish brown. 

The head is black without yellowish brown markings, 1.25 
millimetre in length, longer than broad. The antennae, arising 
from lateral prelections are five-jointed ; the first joint is stout and 
.4 millimetre in length, the second joint is slender and .4 millimetre 
in lengthy the third and fourth joints are .55 millimetre in length, and 
the fifth joint is .9 millimetre in length and swollen. The two black 
compound eyes are very conspicuous on the lateral margins, and the 
two ocelli, in line with the posterior margins of the compound eyes, 
are dark reddish brown m colour. 
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The pronotum is broadest aboxit two thirds from the anterior 
margin, narrower anteriorly than posteriorly with two projections on 
each side, one on the anterior margin and one on the broadest part. 
Odoriferous apertures may be seen between the second and third pairs 
of logs on the metasternum. 

The scutellum, which almost reaches the apo\ of the alidomcn, 
in.J rows and then broadens out at one third of its length 1‘roin the 
haso and is rounded at its apex. It has the ajipearance of being black 
with brown markings, but removed from tin* insect it isdaik 
tortoise shell colour. The corimn and clavus of the hemolytra are of 
the same colour as the scutellum. 

The ventral surface of the abdomen is dull black with yellowish 
lirown spots. 'Fhe tibiae and tarsi are light >'ellowish brown in colour, 
the other joints black. The tarsi are o-jointod. 

The male is usually sliglitly smaller than the female, and in the 
male the membranes of the hemelytra extend to the tip of the 
abdomen, whilst in the female they stop short of the apex, exposing 
the abdomen which appears as a lightisii band on the dorsal surface. 


Dkuositton of thk Koo. 

The eggs are laid in groups varying nr number from 2? to GO. 
Records of 1 |;{ egg masses gave an average of eggs in each group, 
fifty of the-se masses containing from 40 to 19 eggs. The eggs are 
fixed at the point of their attachuvuit and to one another by a gummy 
substance, and are arranged in longitudinal rows somewhat coi res - 
})onding to the ridges on the leaves of the ]>lant. The egg.s in one 
row fit between the eggs of the next row. ^Ihon' ar(‘ generally more 
x'ggsin tlie central row than in the row^! on either side, giving the 
group a somewhat hexagonal appearance. 

When padi is growing under “dry” conditions, the eggs are 
generally found towards the base of the jilaut, and are .sometimes 
laid in the cracks of the soil and on the roots ; in fiooded areas, they 
are laid on the lower leaves or even further up the stem In the 
insoctary, a certain degree of moisture was found to be required tor 
the incubation of the egg. If this was not present, the eggs turned 
black and did not hatcii. The place of deposition might be explained 
by the fact that the adult deposits her eggs where sufFicient moisture is 
present for the successful emergence of the nymph from the egg. 

The eggs are mostly laid at night and rarely during the daytime. 
Inouiution of tiik Egg. 

When the nymph is about to emerge from the egg, the egg 
splits all round the cap with the exception of a small hinge- like 
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portion* In the majority of cases, after the emergence of the nymph, 
the lid falls back to its original ixisituui leaving a circular split. The 
reticulation is more pronounced in the empty egg shell. 

There is a very slight difference in the incubation period of the- 
eggs in one mass and from one group to another. 


IN( UJUTION Pruioi). 


Month eggs : Number of eggs I 
laid. under obsoiTation' 


Number of eggs and the day they 
hatched after deposition. 


; 


Day 4. 

Day 5. 

Day 6. i 

Day 7. 

1920 . 




1 

! 


December 

47 

— 

26 

21 

— 

1921 . 1 






January ' 

:i8 


— 

— 

88 

FcjbrmH’v 

H:.> 

__ 

72 

40 


March 

22(1 


:>G 

170 

— 

Aiinl 

114 



89 

25 

— 

May 

14:> 

1 — 

1 90 

! 55 - 

— 

Juno 

r>o 

— 

— 

! ^5 

25 

July 

12.'5 

JG 

G9 

i 1 

— 

August i 

m 

20 

J8 

; 55 1 

— 

September * 

24 

1 

; 

— 

— 

1922 . 

1 

1 

1 

1 

1 


1 

! ' 


July 

GIG 

j — 

201 

1 ! 

! 082 ' 



August ' 

198 1 

12 

. 

loii : 



Hep tom her i 

i:s*> 

1 

:2r) 

1 m 

! 1.-,;! 1 

I 1 

15 


Out of a total of IhblO eggs, H\'\ Imtclied on the fourth, 1()27 on 
tlie fifth, 10K2 on the sixth and 78 on the seventh day. Occasional 
eggs have been rccoiYled as hatching on thi‘ eighth day, but this was 
probably due to the eggs having been kept under dry conditions. 


KoGS LaIO by iNIUVIDnAL 

Observations concerning the egg-laying capacity of individual 
females ^vere made on a largo number of occasions. A% female and 
male attaining adult condition on the same day were placed together 
in the same cage. If the male died anotlier one was introduced. 
The folloAving table gives the number of eggs laid by seventeen 
females. 
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Date nymphs 
attained 
adult con- 
dition. 

Number of 
days elapsing 
befors first 
egg-laying. 

Laying 

periods in 

days. 1 

1 

1 

. 1 

Number of 
eggs laid. 

Number of 
days between 
last egg-laying 
and death of 
the female. 

1022 . 

Aug. 2;] 

10 

1 

106 i 

400 

76 

26 I 

21 

96 ' 

478 

90 

27 

9 

112 ' 

435 

50 

27 

u 

87 1 

528 

64 

28 

20 

93 

379 

38 

28 

18 

84 

j 485 

25 

29 

21 

92 

384 

48 

29 

22 

72 

S 394 

115 

29 

19 

94 

1 •.S88 

7 

29 

11 i 

109 1 

1 43 

77 

29 

22 

87 

374 

7 

30 

16 

50 

303 

21 

31 

16 

89 

602 

42 

81 

ir 

91 

416 

3 

31 

12 

104 

684 

58 

Sept, 2 

13 

95 

403 

104 

2 

13 

110 

628 

76 


The preovi position period will be seen to vary from 9 to 22 days. 
The inaT^imum number of eggs laid by an individual female was 684 
througli an egg-laying period of 104 days. The interval between 
successive layings varied considerably. Some females laid groups of 
eggs on consecutive days, but with the majority there was always a 
period of non -deposition — a general average being about seven days. 
The number of days elapsing between the last egg-laying and the 
death of the female amounted to 115 in one instance). 


Life Cycle. 


After the hatching of the egg, the nymphs of the first instar 
cluster on and around the eggs from which they have hatched and 
seldom wander. They feed very little if at all during this period, 
and in later breeding work were not supplied with padi stems until 
after the first moult. The cotton wool at the base of the tubes was 
always kept slightly moist and the nymphs might have taken advant- 
age of this moisture. The nymphs during their growth moult five 
times before becoming adults and after each moult the exoskeleton or 
skin splits dorsally along the middle of the thorax and anterior 
segments of the abdomen and the new nymph pulls itself slowly out 
and enters another instar. The time occupied in moulting is about 
one and a half hours. 
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More observations are required as to the most congenial condi- 
tions for S. coarctata. Nymphs emerging from the same egg mass 
and kept in the same cage, (their environment — tempera sure, food 
and humidity — being identical), show considerable variation in the 
length of time tliey take to become adults. In fact, soon after the 
first moult variation in the size of individuals is marked, and most of 
the later nymphal stages together with adults, which have liatcliod 
from the same egg mass, may be found together. The nyniplis which 
remain in one instar long above the average generally die, and the 
same observation applies to the adults when the last nymphal stage 
is prolonged. 


Moisture affects their development, and when nymphs are kept 
under dry as opposed to moist conditions the life cycle is prolongod- 
It would seem that in the field coarctata thrives host where there is 
stagnant water and worst where conditions are “dry,” which forces 
the nymphs and adults to descend below the surface of the gronud, 
usually around the roots, whore a certain degree of moisture is avai- 
lable. 


Where padi is irrigated the conditions for the breeding of 
S, coarctata are good but the adults and nymphs may ho washed otf 
the plants and distributed to other areas Heavy rains may he re- 
sponsible for reducing the. numbers in some anuxs by knocking them oif 
the plants and burying them in the uni in which many, especially 
the nymphs, would siiccuml). 


In the Table on the opposite page only nymphs have 
been taken which were apparently living uivIim* healthy and suitable 
(conditions, and havc^ theiefore compietel then* life cvcle in the 
sliortest time- Under adverse conditions thi^ huigth of time of the 
nymphal stagers showed considerable variation, the maxniuui length 
of the life cycle being days. 


The average number of days from the hatching of the egg to the 
first moult was 8.1 1 , frera the first to the second moult s. 13, from 
the second to the third moult o.l2, from the third to the fourth 
moult 0.28, and from the fourth to the fifth moult D 01, giving a 
total of 32.02 days from the hatching of the egg to the appearance of 
the adult. 


Longevity of S’, coarctata. 


The ohservatlc^H on the longevity of tlie male and female 
;S. coarctata were when the records on the nmiiber of eggs laid 
by individuals wer^btained. 
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Longevity of Female. 

Longevity of Male. 

Date nymph 
attained 
adult 
condition. 

Date 

female 

died. 

Number 

of 

days. 

Date nymph 
attained 
adult 
condition. 

Date 

male 

died. 

Number 

of 

days. 

1022. 

102:J. 


1022. 

192;5. 


Aug. 2:1 

Mar. ;) 

102 

All". 2C 

M ar. 2 

]8,S 

sc 

„ 21 

20: 

„ 2 : 

Feb. 10 

1 7(i 

,, C i 

Fel). 1 1 

K 1 

„ iS 

Mar. r‘)l 

21 . ■> 

,, /V 1 

.. 

1(>2 

,> 20 

Apr. 9 

217 

„ 2!) 

t 

ir,(; 


Mar. 22 

205 

„ 2!) 

Mur. 2C, 

200 


Feb. 2 1 

110 

» 29 

„ It 

lo; 

„ :;() 

,, 1 

155 

1. '51 

1<V1). 21 

i:i 

„ ;u 

Jan. 17 

l;iO 

Stipt. 2 

Apr. 2 

212 

„ :;i 

l-’eb. 1 1 1 

10 1 

0 

Miir. 20 

1 

100 

Se])t. 2 

j Mar. .‘1 , 

1S2 


Tlie records alnwe show that the inaMionm length of time for 
the life of the female is 212 and of the; mal<'< 217 days. It should be 
mentioiKui that the above are (‘\am|)l(‘s oi k'li of the longest lived 
females and ten of the longest lived males. 

Nati iul Enmmucs. 

Tlu^ adults and nymphs seem free from the attacks of natural 
enemies, probably on account of the odour emitted from the “stmk’' 
glands but th(‘ eggs, although the adults exercise a matcumal care over 
them until after hatching, are only partially proteckul from the 
activities of an egg parasite and those outside the protection afforded 
by the body of the female will frequently he soon to be more jiarasi- 
tised than those directly under the cover of tlie parent. (Fig. LCbl).). 

A Chalcidoid parasite (iinidontilied) inserts her ovipositor into 
the eggs of conreiata and deposits an egg giuiorally through the upper 
surface. The grub hatching out feeds inside on the contents of the 
bug’s eggs and coniidetes its development within the egg, finally 
emerging as an adult. This parasite, together with adverse climatic 
conditions, undoubtedly serves as a check of considerable importance 
in the natural control of this insect and if it were not for such 
agencies, this insect would probably bi^ the most important i>est of 
Padi in Malaya 

Parasitised eggs are easily distinguished, as their colour turns 
bhi»ck during the development of the parasite. The ca]) of the para- 
sitised egg does not split as is the case with an unparasitised egg 
when the young nymph emerges, but instead a hole in the shell of 
the piirasitised egg isseen through which the parasite ha«{ escaped. 
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By the above two cliaracterisfcics, the colour duG to the (lovolopmeut 
and the emergence hole of the parasite, eggs reveal the presence of 
this parasite in the field and should not he crushed but treated in the 
manner described under control. 

From para.sitised eggs collected in the field only one parasite 
from each egg lias been obtained. In the laboratory when a jiai-asite 
lays moie than one egg in an egg of coaictaUt, there does not seem 
sufficient nutriment for the devolopinent of two or more grubs and, 
although the egg turns black in colour, on no occasion have parasites 
emerged. Many observations have been male concerning the length 
of life of the parasite and it has been found that parasites without 
food of any kind may live as long as 6 days, the majority existing 
for 4 days. If sugar is supplied, the length of life is prolonged, the 
parasites having been observed to live for as long as 18 davs, so that 
ill the field, where food is available, it would appear that this parasite 
may live considerably longer than that indicated when no food is 
supplied. 


Tifl'R OVCLK or TIIK KOO ]‘AT{\SITK. 

In the following records, the eggs of coarefata were laid in the 
laboratory and there was no opportunity of accidenial parasitihation. 
Parasites were introduced on the same day of tlieir emergence to eggs 
of coarctata laid on the same day. TIk^ parasites usually remained 
on the eggs for two hours when the (‘gg mass was removed. 


i 

I )at(‘ 1 

Parasites introduced and! 

l)at(*. parasit(‘s 

Nuinh(‘r of days. 

S, coarctata eggs laid. | 

i 

einergou. 


Oct. 

1 

21 1 

Nov. 

1 

S 


'20 I 


1 

10 

*> 

2o 1 

11 

8 

9 

>» 

26 1 

11 

1 



2(; i 

*> 






-■> 

10 


•>7 1 

»> 

1 

1 


27 ; 

* 11 

o 

1 9 

Jan. 

Id : 

Jan. 

2o 

9 

>» 

10 

11 

2H 

9 

»» 

21 1 

Feb. 

o 

\) 

»» 

24 1 

»» 

H 

10 

Fob. 

11 

11 

20 ; 

9 


1.1 ! 

It 

19 1 

1 8 

11 

12 i 

11 

19 i 

1 

1 

1 


From the above figures it will iie seen that the parasite takes from 
7 to 10 days to complete its life cycle, the majority taking 0 days. 
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Eggs of coarctata colleoteci from the field showed that the para- 
sites take from 8 — ^4 days longer to emerge than the nymphs, and if 
reference is made to the incubation period which takes from 4 -^7 
daySt it will be seen that the figures generally support each other. 

Interesting observations were made concerning the most suitable 
age of the eggs of S. coarctata for the |>arasite to deposit her egg anti it 
was found that the parasite placed on eggs of coarctata four or 
five days’ old does not prevent the emergence of nymphs, but on eggs 
of one, two and three days’ old, the gruln of the parasite are effective 
in destroying tlie contents of coarctata eggs. 


Valuk op tup Parasitics. 

The eggfl of coarctata were first observed to be parasitised in 
September, at Pekan, Pahang. Subseiinently, eggs indiscrimi- 

nately collected from Pekan and at dillerent places in the neighbour- 
hood were examined in order to find out the degree of parasitisation. 


Egg Masses collected tn Paitvng, 


umber of eggs 

Number of para* 
sites from each, 

Number of eggs 

Number of para- 
sites from each 

in a group. 

f 

mass. 

in a group. 

mass. 


20 

41 

87 

\:\ 

21 i 

01 

81 

If) 

15 , 

14 

31 

;17 

10 

88 

8 

a: 

12 

30 

:U) 

1 

20 

42 

1 22 

.5(1 ! 

20 

41 

31 

r>(i 1 

48 

01 

13 

41 1 

0 

41 

30 

fu; I 

00 

12 

24 

dJ) 1 

35 ; 

03 

37 

lif i 

37 

()8 

25 

40 

45 

10 

41) 

18 

51 

30 

4(> 

0 . i 

40 

23 


The number of eggs represented in the groups is It. 33 and the 
parasites emerging from them nuraberel 787, giving a percentage 
parasitisation of 54.9. Attention might be drawn to the fact that 
two egg masses contained no parasites and three groups were com- 
pletely parasitised. 

From ten egg masses containing 37(5 eggs collected at random at 

Tanjong Batn in November, 1919, 142 parasites were obtained, 
giving a percentage of 37.7. From seven egg masses containing 308 : 
eggs collected at Langgar in December, 1919, 150 parasites were 
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obtained, giving a percentage of 48.7. Oat of .10 egg masses con- 
taining 1 045 eggs collected at Kampong Keinahang on 
November, 1919, 702 eggs were parasitised, giving a percentage 
parasitisation of 72,9. Out of 12 egg masses containing 400 eggs 
collected at Kampong Siingai Matdulang, 201 eggs wore parasitised, 
giving 04.7 as the p(M*eentage. 

The above live collections of eggs at diffcM’ent places give an 
average parasitisation of 55.1 per cent. Since these records were 
made this parasite has boon found generally distributed throughout 
Malaya, undoubtedly oxorci-ing a controlling inOuence. It is con- 
sidered that the collection of egg masses and treating them in a 
manner to be described later would be of considerable assistance in 
controlling this insect. 

PUKVKNTIVK AND 11eMF.1)T\L MeASUHKS. 

The control for S. coarctata, unless water can bo regulated, must 
consist almost entirely of preventive measures. In areas where 
coa I ctaia IS knimn to hi) ii pest, no attempt is made to prevent the 
succeeding padi crop suffering from the ravages of this insect, A.fter 
harvest, self-sown padi, grasses and weeds are allowed to grow until 
the next crop is about to be sown. Cultivators seem quite content to 
obtain sufficient padi to provide for their own requirements and 
generally demand assistance when a particular insect is working 
havoc with their crops, which might have been largely prevented if 
cdeaii culture had been practia(Ml. 

iS. comrtdita lias been found in the jungle feeding on “ Tlumput 
Knmpai” \Panicnni myuruH)^ Rumput Sendayan” {Selena 
aumitrensifi), ^Mi'iidoiong” {Scripns (/rossus), and other unnamed 
passes or sedgi's ; in swampy places on grass; on both dry” and 
' wet” padi in the nursery and in the field ; on every part of the padi 
plant, including root and leaf; in cracks in the soil ; under the heaps 
of partially decayed padi and grasses prior to and after transplanting 
padi, und(^r luiup-i of earth after the land has been iiloughed for the 
next padi crop, and between padi seasons feeding on volunteer padi, 
padi stubble and grasses. 

From the habits of S- coarctata, the importance of keeping the 
padi area and hanks as clean as possible during the “dead” season 
cannot be too strongly emphasised. After the cro])bfi3 been harvested 
all stubble should be burned and the area kept clean of all plants 
liable to support this insect until the next seed is sown. 

Collecting. 

The first consideration in the control of this insect is the 
destruction of all breeding places and keeping the land as clean as 
possible after harvesting the padi crop, the second to collect eggs, 
nymphs and adults from the nursery beds, to see that every seedling 
taken from the nursery to the field for transplanting is free from the 
various stages, and to pay due attention to padi after it has been 
planted out. The presence of ooarctaia is often revealed by the padi 



showing unhealthy patches. All these areas should be very carefully 
inspected and if eggs and bugs are found they should be collected. 
Nymphs and adults are frequently found in the morning high up the 
plants, and when in such positions, hand nets have been used with 
success. The nymphs and adults collected should be placed in a 
receptacle containing a small quantity of kerosene oih 

The eggs are frequently parasitised, and to encourage further 
parasitiaation they should not be crushed but placed in a box without 
open joints and provided with a lid. Into one side of the box a small 
glass tube should be inserted. The idea being that parasites emerging 
from the eggs and being attracted to light will be seen in the tube. 
The tube should be removed every day, the parasites allowed to escajpe 
and the bugs hatching from the eggs destroyed. Destroying the 
nymphs and adults, and treating the eggs in the manner described are 
most important, especially in the case where “ dry” padi is cultivated 
or water is not sufticiently controlled. Whore irrigation is practised 
or water can be controlled, the attacked area should be Hooded. 
After a short time, nymphs and adults rising to the surface of the 
water may be collected by skimming them off the surface and 
dropping them into tins containing kerosene. 

Light TnAi*s. 

Light traps, consisting of a round tin, about 8” in depth and 24:** 
in diameter, containing a small quantity of water with a film of kero- 
sene oil, in the centre of which a ** Storm King ” lamp is placed, have 
been employed on various occasions, hut although coarctata is 
occasionally attracted to light, success has not been obtained in the 
field to such an extent that light traps can be recommended. 


lNShXTlClI>WS. 

Ex|>eriinent3 were conducted with kerosene emulsion and “Tuba’' 
root, {Djrris sp.). The results obtained indicated that both these 
sprays have a marked killing effect on the various stages of S. coarctata 
hut since the quantity ro(|uired would make the operation of spraying 
too costly, unless Arm* plants were grown by the cultivators, this 
method of combating the insect is not recommended. 


Fig. LA. 

B. 

C.l). 

Fig. 11. 

III. 

IV. 
V. 

VI. 
Fig. VII. 


DeSCKII'TION of Platk. 

Figgs of *S. coarctata^ about twice natural size. 

Eggs of S, coarctata, side view, about twice natural size. 
Egg mass showing parasitised eggs on the margin of the 
group. 

(greatly enlarged). 

( 


First stage nympli 
Second stage nymph 
Third stage nymph ( 

Fourth stage nymph ( 

Fifth stage nymph ( 


). 

). 

). 

). 


Scotmophara coarctata^ F, ( „ 

The lines at the sides of the Figures indicate approximately 
the size of the insect at the various stages. 
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AN INVESTIGATION ON THE TOXieiTY 
OP THE LIMA BEAN. 

( PhaH/*olus L unatu .<? . ) 

r*Y V. R. (iURENSTRKKr. 

O WING to a prevalent idea that the Lima bean possossoa toxic 
properties due to the presence of a cyanogeuetic gliicoside’, this 
nutritive article of diet* has fallen into disfavour both in 
Europe and the East. 

NiUritivp vali«*. 

The following figures (table I) published by BonaiiK*^ show the 
composition of ilic bean. 


Table I. 



Percentage composition of the Lima bean. 


Wakw 

Asli Gollulose Eat 

( hirbohodrate 

Protein 

11.70 

(> 21 0.94 

^containing 

r,:h29 

24.12 


Phosphoric acid 2Lo() per cent. Nutrient Ratio ~ 1 : 2 A 

Potash per cent. 


Since several workers have prov<‘d rJiat the seeds of many mem- 
bers of the legumiiKHae contain poisonous ])rinci pies to a dangerous 
extent^ an investigation of the toxicity of the locally grown Lima bean 
was undertaken at the ro(|uest of the Director of l<\)od Production witli 
a view to encouraging its cultivation provided the results were satis- 
factory. 

0/ i<jin. 

The beans which were used in the invevstigation wore supplied 
from Kuala Kangsar Government Plantation by Mr, ^rathieii, who 
reports as follows on their origin - 

“ The Lima beans which 1 first planted from the consign- 
ment received from Dreer of Philadelphia had a pronounced 

1. Cyanogenotic glucoside: a complex compound which on hydrolysis 

(decomposition) by enzymes or possibly by the acidity of the stomach 
yields hydrocyanic (prussic) acid. 

2. Review of Agricultural Operations in India, 1921-11)22. A. H. Church. 

B^ood Grams of India, 1886. 

3. P. de Sornay. Green manures and manuring in the tropics. 191(). 

4. M. P. Geurin. Revue Scientifique, 1907. F'. .1. Warth. Memoirs Pepart- 

ment of Agriculture of India. 192,‘J.7.1 . 
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^ “ purple streak in them, so much so that in my seconc) 

** attempt I made separate beds for the seeds which were- 
“ markedly coloured. The result at harvest was to my 
‘‘ siirprise a pronounced loss of colour : many of the beans. 
** collected had turned almost white or the colouring was. 
‘‘only indicated by faint lines radiating from the hilum to 
the outer edge of the beans. In further planting, these- 
“ linos grew fainter and fainter and in five or six generations. 
“ the beans had become white.’" 

The fact that the sample of white beans examine! was removed 
by only five or six generations from the coloured ones is particularly 
interesting in .showing the effect of cultivation, since the latter liave 
been found to lie markedly toxic*^. 

Ilxpr) nnrntf (I , 

A few ounces of the beans were gioiiiid up and made inter a paste 
with water. The paste was divided into three fractions and each placed 
m a tightly corked flask as follows: — (a) Paste only, {b) Paste plu» 
mercuric chloride, (c) Paste plus salicylic acid. After a few hours 
there was a distinct odour of hydrocyanic acid in flasks (a) and (o) 
while (It) gave no odour. This proves that the hydrocyanic acid does 
notexust in the beans as such, but was prod iced from thecyanogenetio 
gliicoside by enzyme action. The hydrocyanic acid was suh8(iquently 
estiinated by Iliuiry anti Auld’s metluMl^ Five determinations were- 
carried out as follow's : — 

1. Crround beans extracted with boiling alcohol for 4 hours- 

2. (jiound beans extracted with boding alcohol for 24 hours* 

Whole l>eans soaked in water for 21 hours, cruslied and 
extracted wuli boding alcohol for 21 hours* 

1. Whole IxiauH iK'iiled until soft (2 hours), cruslied and extracted 
with boiling alcohol for 24 hours. 

5. Whole beans soaked in water for 24 horn's, boiled iinlil soft 
(30 minutes) and extracted with boiling alcohol for 24 hours. 

The follo\Mng table (II) gives the results of the determination of 
the hydrocyanic acid content. 

Table H. 

Hydrocyanic acid content of the Lima bean. 

Experiment number 12.*^ 4 5 

Hydrocyanic acid 

percent - 0.0013 0.0017 O.C020 0.0020 0.0014 

5. Society of Chemical Industry Journal. 1908.27.428. 

G. Ibid. 
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The amounts* of hydrocyanic acid extracted in 4 hours and 
24 hours (numbers 1 and 2) when plotted in a curve show that a 
period of 24 hours is sufficient for complete extraction. 

The figures show that the Lima bean contains approximately 
0.02 per cent of cyanogenetic glucoside (phaseolunatin) which upon 
hydrolysis yields 0.002 per cent of hydrocyanic acid. Soaking in 
water followed by boiling— as is usual in cooking— dissipates some of 
the hydrocyanic acid hut either operation alone causes no reduction. 
Kstimations numbeis J and 2 were carried out on a difif^^rent sample 
from numbers 3, 4 and 5 which accounts for the slight discrepancy 
between number 2 and numbers H and 4. 

The lethal dose of hydrocyanic acid is stated by Witthaus’ to be 
O.Oo gramme and this amount is contained in approximately *5 lbs of 
raw beans or 7 lbs of cooked beans. The amount of hydrocyanic acid 
contained in the small (piantity (say 2 ounces) of beans consumed at 
one meal is therefore negligible and from personal exjierience the 
writer has confirmed the fact that the Lima bean is innocuous, 

7. Wittliaiis. Mar.uil of Toxicoloj^y, 1911, 


Uveeived far pvb! leaf ion loth Manfi, 



PRCIIT. 


Planting material op 

T he Superintendent, Government; Plantation, Kuala Kangsar, 
Perak, is at present in a position to supply marcots of Orange 
{Citrus Auraniium), Mango {Mangifera indica)^ and Pome- 
granate {Punica granakm), cuttings of Granadilla {PaHsiflora 
gnadrangularis)y and seedlings of the pink and the white fleshed 
Guava [Psidium guajava). Application for same should be address- 
ed to the Superintendent. 

The orange is of the Mandarine type, a small green sweet fruit. 
The trees at Kuala Kangsar are very prolific yielders and aie recom- 
mended as a good source of planting material. It is worthy of note 
that the orange fruits find a very ready market in Kuala Kangsar, 

Marcots of two kinds of the Indian Mango are available, one 
variety having large fruits and the other small. The former is the 
superior fruit. 

F. G. S. (11-3-24.) 
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NOTES ON THE EXPERIMENTAL PLANTATION* 
SERDANG FOR THE MONTH OP 
MARGH, 1924. 

Mr. J. N. Milsuin, Assistant Af^neultnrist, returned from leave 
iiiifl assumed duty on the ‘29th March, 1921. 

The only new planting material received during the month was 
a small sample of seed of italrush Millet {Pennhetuin tupJioidenm) 
from the Superintendent, Government [Plantation, Kuala Kangsar. 

Half-acre plots of ten varieties of Groundnuts {Anichifi Ir/pnnaea) 
were planted up and a comparison will be mndo of the yield of the 
different varieties when the crop is harvested. 

An area of 2 acres reserved for experiments in connection with 
a rotation for Roselle fibre (Uihiscus Sahdanifit var. aliiHRniia) was 
n^jilanted with green crops preparatory to romnuuicing the proi>osed 
rotation which is as follows : - -(l) Groundnuts (2) Roselle, (d) Cow 
P('.a and (l) Giiigelly. 

Advantage was taken of the wet weather for supplying the 
phirited areas. 

An oxporimental sugar-cane mill wns mstallcMj on t)i(^ }dantati()n 
during the period under review and it is expected to comm(U)C(‘ work 
on crushing cane next month. The mill in question has a cajiacilv 
()f about 0 to a tons of oahe per day and is driven by a small 7, 9 
H.P. portable petrol engine 

Rain fell on dnvs during the month, giving a total ralnhill of 
9.8(1 inches. Tlie heaviest rainfall in 2 1 hours was 2. 1 1 inehe.s. 

The maximum shade temperature recorded was DC l^' and the 
minimum F. Tlie average maximum shade temperature was 
F and the average minimum 70.91" F. 

Records of the cup-indicating anemometer show that the total 
run of wind for the month was lold.SO miles, th(‘ a\erago riui for 
12 hours from (> a.m. to (> p.m. 11.88 miles and that from G p.m. to 
C a.m, 8.o2 miles. 


l-.Vl ) 
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LONDON MARKET PRIOE LIST, Ist QUARTER 1924. 


Oil Seeds. 


Caster (Bombay) 

- 

£23.10 per ton. 

Copra (Ceylon) 


£38 „ „ 

Do. (Straits) 


£30 „ „ 

Cotton (Egyptian) 


£13.17.6 „ „ 

Do. (Bombay) 


£11 „ „ 

Croton 


21/6 -32/6 iwr cwfc. 

Desiccated Coconut (fine) 


4 i/- per cwt. 

Do. do. (medium) 


43/- „ „ 

Do. do. (coarse) 


47/- „ „ 

Oingelly (Chinese) 


£26.10 — £27 per ton. 

Do. (Bombay) 

- 

£27 „ „ 

Groundnuts (Gambia, undecorticated) 

- 

£18.10 „ 

Do. (Cliinese, decorticated) 

- 

£23 -£23.7.6 „ „ 

Linseed (Bombay) 

- 

£23.7.6 „ „ 

Do. (Plate, new Crop) 

- 

£18.2,6 — £18.8.9 per ton. 

Palm Kernels (West Africa) 

- 

£20.10 „ „ 

Oils. 

Castor (Madras) 

- 

r)(;/- per cwfc. 

Do. (pharmaceutical) 

- 

bo/“ t) ff 

Do. (1st pressing) 

- 

dO/- „ „ 

Do. (52nd do. ) 

- 

,, f) 

Coconut (Cochin) 

- 


Do. (Ceylon) 

— 

Id/- „ „ 

Cotton setnl (Egyptian, crude) 

- 

dr>/- „ ,, 

Do. (Bombay) 

- 

4;i/d „ M 

Groundnut (Oriental, crude) 

. 


Do. (English) 

- 

ff ,r 

Linseed (Calcutta) 

- 

„ „ 

Do. (Plate) 

. 

■i < /* »> »» 

Palm (Lagos) 

- 

.kMO.lO per ton. 

Do. (Sumatra) 

- 


Palm kernel 

- 

42/6 per cwt 

Oil eafces. 

Coconut 


£10 per ton. 

Cotton 

- 

£1.10— £7.18.6 per tcm. 

Groundnut (undecorticated) 

- 

£9.10 per ton. 

Linseed 

. 

*13 „ „ 

Palm kernel 

- 

*6.10 „ „ 

Essential Oils. 

Cajeput 


3/3 per lb. 

Camphor (Chinese, crude) 

- 

d/6 51 f* , 

Do. (Japanese, refined) 

- 

3/(j— 3/9 per Ik 

Do. (Oil) 

- 

70/- per cwt 
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Essential Oils— 

Cinnamon (Ceylon, leaf) 

Citronella (Ceylon) 

Do. (Java) 

Clove 

Leinon grass (Cochin) 

Li mo (West Indian, expressed) 

Do. ( do. di.stiiled) 
Patchouli (Singapore) 

Votiver (Bourbon) 

Spices. 

Capsicums (East Indian) 

Do. (Nyassaland) 

Chillies (Zanzibar) 

Do. (Nyassaland) 

Do. (Japan) 

Cinnamon (('eylou) 

Clove.s (Zanzibar) 

Do. (Penang) 

Ginger (Japanese, Cochin) 

Do. (Jamaica) 

Mace (Bombay and Penang) 
Nutmegs (Singapore and Penang) — 
llO’s 
80’s 

()4*s— fiVs 

Popper (Singai)ore, black) 
l)o. ( do. Avliite) 

Turmeric (Bengal) 

Drugs. 

A roca 

(bnebona Bark 
(W*aino (hydrochloride) 

Ipecacuanha (Mutto Grosso) 


ojd. per oz. 

8/(5 — 8/^ per lb. 

8/(;-8/9 „ „ 
2jd. per oz. 

7/(> per lb. 

„ 

21 /i\ „ „ 

81/- per lb. 


40/.— 45 /- per cwt. 
()()/- —05/- „ „ 

40/— 15/- „ 

50/-- "Oo/- „ „ 

84d- — 1 lid. per lb. 
1/8 -I/O „ „ 

2 /(>— 8 /- „ „ 

80/ - — 90/- per cwt 
1-15/— 185/- „ „ 
2/^- — 2/10 per lb. 


1/0 
1/Hi 
1 /S - 2 ^ - 
Id. 

(id. 


»» 

»> 


70/- per cwt. 




I.") - ])er cwt. 
According to Analysis. 
17, ()-“* IS/ - pel* oz. 
10/- per lb. 


Natural Dyestuffs & Extracts. 

Annatto (seed) 

Gambior (black) 

Do. (cubes) 


1/2—1, 8 per lb. 
()5/- p(*r cwt. 

75/ — H()/- per cwt 


Gums St Resins. 

Damar (Singapore) 

Do. (Batavia) 

Dragon’s blood (reeds) 

Do. (lump) 


80/- — 150/- per cwt. 
120 /— 1 () 0 /- „ „ 

„ „ 

€ 11 — „ 


Fibres. 

Cotton (American F.L.M. to F.G.M.) - IH.GOd.— 20.rM. per lb. 

Do. (Egyptian Sakollaridis, G.F. to 

line) * 28.05d.— 25.()5d, ,, ,, 
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Fibres- Cbnifrt. 


Hemp (sisal) 

- 

£25.10—^40 per ton. 

Do. (Manila, J. Grade) 

- 

m.io „ „ 

Do. (New Zealand) 

- 

£33-- £8') „ „ 

Kapok (Java) 


.1/“! per lb. 

Do (Indian) 

• 

1/1 ,, 

Foodstuffs. 

Cocoa (Ceylon, plantation) 


GO/- — 100/- per cwt. 

Coffee (Malay, plantation) 

- 

90/— 120/- „ „ 

Do. (Malay, Liberian) 

- 

(iO/— 70/- „ „ 

Sago (pearl) 

- 

28/— 30/- „ „ 

Do. (flonr) 

- 

17/C-18/6 „ „ 

Sugar (white, Java) 

- 

0 ^/"' »> >» 

Tapioca (Penang, flake) 


Hid.— 8jd. per lb. 

Do. ( do. flour) 

- 

18/- — 22/- per cwt. 

Miscellaneous. 

Guttapercha (gfmuino) 


2/9—6/- per lb. 

Do. (Sai’awak) 

- 

3/--4/- „ „ 

Do. (Siak, reboiled) 

- 

91(1. „ „ 

Jelutong 

■ 

i*30— 4T>0 per ton. 

ehetntcals. 

Acetic acid (glacial) 


JCT3— .£74 per ton. 

Do. (HO'/o coininl.) 

. 

£,')0-£ri2 „ „ 

Acetone (pure) 


£120— £126,, 

Ammonia (.88(5) 


£32 --£31 „ „ 

Calcium acetate (grey) 

. 

£22-£23 „ „ 

Citric acid 

. 

1 /. 6 -- 3/6 „ „ 

Creosote 

- 

9 id. per gallon.* 

I'ormalin (40% vol.) 

- 

i£()3— ii() I per ton. 

Lime Juice (raw) 

- 

1/9— -2/ G per gallon. 

Do. (cone.) 

. 

£21 per basis.t 

Sodium bisulphite (()0-'r)2%) 

. 

£20— '£22 per ton. 

Sodium sulphite (anhydrous) 

- 

£20.10— £27.10 jwr ton. 


* Baais ~ lOS gallons, ois. Citric acid per gallon. 


t Giv«n erroneously in January numl)er as per. lb, 


Eeceiiuul for publication 17 ih March lOH. 
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BATRACHEDRA AREROSELLA, WALK., 

(eOSMOPTBRYGlDAB) IN RBLATION TO TUB 
NI3T-PALL OP eoeONTUS. 

By G. H. Oohbktt and B. A. R. Gater. 

Batrachedra arenosella was first described by Walker (1) from 
New Zealand under the name of GmcHana arenosella. It is a very 
widely distributed species, having been siibsequeittly recorded in 
Australia, Tasmania and British Guiana, and was referred to the 
genua Batrachedra hy Meyrick (2), who also described it under the 
name of B.jmlopa. Bainbridge Fletcher (3) records it from various 
localities in India. 

It was first noticed in Malaya on the Bernam River, Perak (4), 
in the early part of 1922, and since then has been found in the majo- 
rity of States in the Peninsula. Owing to the fact that the sole food 
plant in Malaya appears at present to be the coconut palm, it was 
considered that the insect might be of first class economic importance. 
As far as can be seen from the available literature, B. arenosella has 
not previously been recorded on coconuts, the only reference to a food 
plant being from Queensland, on the seeds of J uncus (5). B, aniyd- 
raula, Meyr., is recorded on the date palm in Iraq (6). 

Damage Caused by the Insect. 

The insect was first observed in the pupal stage on a newly 
opened spike. The female flow’ers of the spike in question showed 
signs of damage which was attributed to the caterpillars of Tirathaba, 
sp. near trichograrnma^ Meyr. f^Pyralidae). No signs of the cater- 
pillars of the latter could, however, be found, but on a closer exami- 
nation of the spike the small white cocoons of B. arenosella were found 
at the base of the inflorescence. Several unopened spikes were then 
examined, which revealed the presence of numerous caterpillars and 
cocoons, and in some cases the newly emerged moths. 

Both the male and female flowers of the inflorescence are 
gnawed by the caterpillars, which are fretiuently found feeding inside 
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the male flowers. The male flowers are seemingly attacked more 
often than the female, hut in either case a brown discolouration of the 
tissues starts at the point of attack and sometimes travels downwards 
along the stem of the inflorescence. Especially is this noticeable 
when the male flowers have suflered considerably. It is probable, 
however, that the destruction of male flowers has little influence on 
nut-fall, since an enormous amount of pollen is always available from 
unattacked flowers. 

The female floAvers are usually attacked near the point of attach- 
ment or on the “scales** which completely envelop the young flowers 
until just before the stigma becomes receptive. The damage is con- 
fined to the period before the opening of the spike, and if one is cut 
open a few hours before it bursts it will be found tliat the insect is in 
the final stages of its life history, only very few caterpillars being 
found. On the unopened spikes the presence of the caterpillars can 
he traced owing to numerous small giim-liko beads which aremoitly 
distributed over the apical portion of the spathe 


It lias hi^eii found that an average of of the female flowers 

is attacked in areas where the insect is prevalent. 

« Life History. 

(kinsiderahle difliculty was experienced in working out the life 
history, (‘specMally in getting the moths to lay in captivity and in 
hreeiling tin' young caterpillars. Newly emerged adults were placed 
together on an unopemed spike and confined in ft small inverted funnel. 
Tliey were moved to a diflerent part of the spike or to a fresh one 
every day, and the surface examined for the presence of eggs. 


At first the portion of the spathe carrying the eggs was nll(>w(‘d to 
rcMiiain until after the caterpillars liad iienetratod into tlu^ spike, but 
this method Avas aliandoned OAAing to the diflicnlt> of lindmg the 
minute* caterpillars. Finally the portion carrying the eggs was cut 
out and kept in a moist chamber until the caterpillars hatched, Avhen 
they wore supplied Avith male floAvers in small individual cages. 


The moths usually copulated the day after einergonco, hut in 
some cases tluu’G was an interval of seven days between copulation and 
egg-laying, 'riie proportionately long period between emergence and 
oviposition is noteAvorthy in relation to the opening of the spike, since 
many spikes on being opened are found to contain the moths as Avell 
as pupae. In the field the period from the first signs of attack to the 
opening of the spike is about three weeks. 

A curious point was observed in c nnection with the cofuilation 
of the moths. In several cases the male died directly after copula- 
tion, on the same day, but remained attached to the female for one 
and tAVo days after death. The females died two days after oviposi- 
tion was complete ami appeared to lay only one batch of eggs. 
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The life history has by no means been thoroughly workeil out, 
hut the available figures indicate that the cycle is sliort. 

ScMMAUV OF LiFK CvcLF. 


Incubation 
Larval period 
Pupal „ 

Total ; - 

Average 

Ma\iuium 

Miniiuuui 


2—0 days 
o — 8 (lays 
0 -8 days 


IG 

19 

15 


The eggs are laid in the longitudinal grooves of the spathe, never 
having ho('n observed on the ridges. The caterpillars, on hatching, at- 
oiice hori' through the spathe, causing thoguinmv heads to form on the 
ouiswh?, Tiiterniilly the points at whicdi the larvne liav(» eaten their 
wav Ihromdi are marked hv brown dis'Milouration oxtonding for about 
a sixteenth of an inch round the- iniiiuie hole. The larvne then ('on- 
line tbeii' Ji.itention to th(‘ basal flowers of the inflorescence Wlniii 
full grown (hey pupate in small oval-shupid cocoons at tin* basf' ol the 
S))ik(\ 


Co NT noli 

In \i(ov of the possilile importance of tins insect to the coconut 
industry, control cxpcnincnts were instituted in I’crak and la-bT in 
Selangor. 

The injection of carbon disulphide into the unojiened spikes 
tricil, hut quickly abandoned owing to the damage done to the flo\v(*i'S 
and to the impracticability of the method. 

bifforts were thorn made to find a suitable substance wnih which 
the unopened spikes could he sprayed, or, in the case of dwarf ])a ms, 
liaintcd by hand, Spik(^s would have to he tnaifed several turn's m 
the course of their growth, aid such a method would only be practi- 
cable if the saving of nuts were common.su rate with the labour ex- 
pended. 

A block of palms grown under oidinary estate conditions and 
suffering from a large amount of nut-fall was selected for experimen . 
Spike moths were prevalent on the area, and presum^ly 
ponsible for the yield being rather below the average, ihe p 
sisted of 1132 palms of eight to nine years of agi' which woie c (.nui 
up so as to bo easily accessible by means of a ladder. Hie expLii 
ments on some trees bad to be abandoned owing to the proc ^ 

spikes with few female flowers, and in some cases work had lo no 



toinpomrily stopiuHl owing to the iJr<*..*ionc(^ of rod ants (Occoph Lflla 
sni^fnKjth na, l*\) and nntilo oaU'rpilhirs iuh'jfs. Walk.) Tln^ 

(XlPiit of tin' (^\[H‘rini«nt was litnik'd owing to ilir nniioRSiliility of 
oxaniining a hivgor nnnilxr of ]ia]nis at i‘<'gulav int(M'val^, and tho very 
few insecuK ulal aulisfancos a\{nlal)l» . 

Ton rows of ])ji,1nis w^oro tivalod wiili s^parato snbsianoos by paint- 
ing or mg ( (u' spilo^s wookds from (lioir appoaranco to oponing. 

Tw'O rows \v( IV n-rd as oonlrols. On oponnig, t'lo minilvr of .i.i,bujked 
and imuUacht'd ftnnalo flowds was ommt'M], and n'oords taken 

<jf t]i{> fall of oacb Oistmotnoly colonred p.iint was applied 

t ) tbo d()\\( ]•:: at tli(‘ i \ai»nir'tion In sn)i])lify tbo rooonls of 

tbt fall of aMackf'd and nmUtrU'kod innmilnro. mils. f{(‘oords w^ero 
oliiainod ol ! i ' b'lnido, flowcm on Slid,.-; for <*outrol ]nii’poK{'S, 
and of Id (i iin:,l<' fl'iw (O's. for a, {‘‘ I'lod o) i\>(d\o vo'cdvs. 'P’lc lattin* 

ns( I m ooda* lo asccrlnm tlm nlli n-j.t' ^ iold from att.ndv't^il and 
nnalinidod ilon OiS, ninei.' it was ooii n{d‘rcd fdat allnr tlu' twelfth Week 
an\ injin.v dn* to tlin mseet: \\()nld I,* iiegli^nblc. 

d'b(' d('tai]s of ibo control expermn nts anngi\('n in labh^ 1, sliow- 
iog lIh' redaction of iupir(*d leniide lt)\\('rs followim; the use of 

eacdi siil'stJiM(( coinpaied \uib ilie niiinber of flowss natuiallv 

a,tla(‘k(^d 111 the , aino area. All ilc' : niistancos ^Ycre painted, with 
tli(‘ ('\eepiion o‘ load a^i'senaiv wdindi was jiainiod ami spravcil fn 
tli(’ ]a.i(,('r ('a'^(M('ry Jitth^ bemdi -nil ( Her-t w as olitai ned, owing to the 
tiio lend ai Si'iiaie not .spreading olin lently o\or tbo sniivo. 

In manv respects tbo conip*i.rato'(' valia* of tin* sulistancos nsf‘d is 
iroro a inea^iiiu* of tlioir capability of spreading ovinily ovtn* (In' jic'en- 
!i.i.r sinfaet' ol tlm eoeomit S)nko than of tlunr a(?tnal iiKst'etiridal 
powi'i's. I .( a,d <irs('naa.o, used m four difVonmt inodia, sh( 0 \s varN ing 
beiKdieial olfeets wliir-li ar(‘ ufctribnied to tlm ajlln^sive and sprinnlnig 
powas’s of 1 he niolnim. Stanila,rd forumlao were used in nia.king ii)) 
the msoelM'ulOvS. 

TAnij-: 1 —Control. 



't’reatnumt. 

Xo. of 
.>plke- 

Tol.il ?| No. 
dowiu’.s Inijiired 

injured 


(k)ntj'ol. 

l(i 

18 1 

210 

fit; 

I 

'r . 1 ■ M ■> r ' 

I ar oil V miseihio) i -- r',;,- ^ 


n <'1 
.Ml 

^ - - 

d 1 

10 

o 

laai-d ars('nab‘ i sugar 

i;, 

odH 

110 

:V2 


llosin wnsli 1 land ai’sejiate 

! -e, 


l():j 

1 32 

\ 

Tobacco : soap 

! :!■! 

boi 

■‘02 

3:; 

o 

J.(oa-d ars(‘nat(‘ - ]iamtcd 

• 1 i 



id) 

t; 

Tar oil (ini.scilde) 11 

‘>H 

idi 

ibo 

*) 

.> i 

1 

Rosin wash 

‘<^1 1 

1 

1 10 

38 

JS 

lu'roseno (oiinlsion - ' 


i ^ 

\u 

;b) 

<) 

J>ord('an\ mixture' 


! 239 

!)8 

‘in 

10 

Lead arsenate - spiniAed - j 

1 



116 

f)-i 



Table II. — T)aihj and weekly mit-falls expressed as percentages of the total female flowers present at opening of spikes* 
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—Injured flowers. U. — Uninjured flowers. 
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N!?t-pall prom othbb Causbs, 

During the course of the control experiments it was observed that 
a large amount of nut-fall occurred with nuts which had not been 
injur^ by 5. arenoselta or other insects. Certain palms were there- 
fore selected with a view to ascertaining the total nut-falls which 
occurred, and the actual number of falls for which the insect was 
responsible ; and records were kept of the fall of the injured and 
uninjured female flowers for a period of twelve weeks, the results 
being expressed as percentage daily and weekly falls in table II, and 
the accompanying curves. 

From a total of 1609 female flowers, only 76 remained at the 
end of the period. This colossal fall, amounting to 95%, cannot be 
accounted for by insect injury; in fact the curves of the fall o^ 
flowers whether injured or not run very closely together. Of the 
76 nuts remaining, 47 were uninjured and 29 were injured flowers. 
Expressed as percentages, however, there is remarkably little 
difference between the fall of injured and uninjured flowers. 
Of the 1609 female flowers 698 were injured and 911 were uninjured, 
giving percentage falls of 95.84 and 94.84 respectively. It will thus 
be seen that at the twelfth week the apparent damage caused by the 
insect is only 1%. 


It may be argued that other causes effecting the fall of nuts mask 
the real damage caused by the insect, but such causes would probably 
act equally on both injured and uninjured nuts. On the other hand 
it is reasonable to presume that other causes acting on flowers already 
injured by the insect, would accelerate their fall, and this is what 
appears to happen in the earlier part of the falling-period. 

It has been mentioned that a discolouration of the stem of the 
inflorescence occurs after insect attack, and this is especially noticeable 
where the male flowers have been injured. This may have an 
important influence on the fall of other flowers on the same spike, 
although they may not necessarily have themselves been attacked. 
Such conditions would undoubtedly increase the figure for the fall of 
‘ uninjured ” flowers. To what extent nut-fall is caused by indirect 
injury of this nature must form the subject of another investigation. 

If curve No. I, be examined il will be seen that the daily percent- 
age falls are approximately the same for injured and uninjured 
flowers, except up to the 28th. day, and again on the 37th. and 
47th days. 

Curve No. II, gives the weekly percentage falls, and it will be 
seen that there is a slight predominance of injured nut-falls in the first 
week q^d a larger one in the 4th. A sharp drop occurs at the 5th 
week Mlowed by a rise at the 6th. The most noticeable portion of 
the curve is that for injured flowers between the 3rd and 6th weeks. 
After the 6th week the curves for the fall of injured and uninjured 
flowers correspond closely. 
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The rise in the injured curve at the fourth week is attributed 
to the acceleration of the “ normal ” fall, due to insect injury. The 
rise in the first week can be attributed to direct injury by the insect, 
whereas that in the fourth week may be due to an acceleration of the 
fall of uni)ollinated flowers which would not normally occur until the 
fifth or sixth weeks. 

The total fall of flowers increases rapidly from the second to the 
fifth week and is maintained for another week, when it roaches its 
luaximniu. In many ways the time of fall corresponds with that on 
which unfertilised flowers would normally fall. 

Little work appears to have been done on the pollination of 
(•()(* 0 Tiuts, but Jack a.nd Sands (7) have worked on dwarf coconuts in 
this country. They state that self pollination, pollination from 
male flowers on the same spike, is the rule for the dwarf and tall 
palms, and not a somewhat rare occurrence- 

Aldaba (JS), however, workinj? on the pollination of the tall coco- 
nuts in the Philippines, states that normal pollination takes place from 
otlu'r spikes on the same or different palms, lie also states that 
female flowers do not become receptive until two or three weeks after 
the appearance, of the inflorescence, and remain onen for two or three 
davs, after which they turn brown towards the sti^matic end, shrivel 
and die. 'PIk' inajoritN of falls were found by him to have been due 
to non- j)olIi nation. 

The writer’s investigations were in no way concerned with the 
pollination of coconuts, but owing to the large fall which occurred 
after the third week, and the casual observation that the female flowers 
become receptive at about the time stated by Aldaba, they formed the 
opinion that a considerable amount of nut-fall was due to non-polli- 
nation. It would be interesting to amplify the work done by Aldaba 
on the artificial pollination of coconut flowers. Gadd (9) working in 
Ceylon concludes that the fall of female flowers is the natural result 
of over-production, and that external conditions such as drought may 
adversely affect their fall. He further states that the fall of older but 
etill immature nuts may lie caused by fungus diseases, especially 
Plnjiophthora, and by mechanical or physiological causes. 

Any or all of these causes may have been responsible for the fall 
of immature nuts not due to B. arenosella, and without concerted 
action on the same area it is impossible to ascertain the exact part 
play(‘d by each one. In so far as the direct injury by B, arenoscUa is 
concerned, it has very little mlluence. 

The authors are indebted to Mr. IJ. T. A. Biddlecombe, without 
whoso generous co-operation the work could not have been carried out, 
and also to Mr. W. Malcolm Miller. 

StJMMAIlY. 

1, Batrachodra arenosella injures the flowers of the unopened 
coconut spike. 



f . The eggs are laid on the spathe and the larvae bore into the 
spike. The life history is complete in about 16 days* 

3. Au average of 65% of the female flovrers is injured in 
certain districts of Malaya. A control was found which on 
an area having 56% of the female flowers injured reductid the 
injury to 10%. 

4. The yield of unattacked nuts was only 1% more than the 
yield from attacked nuts after the 12th week. 

5. The majority of the nut-falls on the area was attributed to 
other causes. 

6. The direct injury caused by B arenosella is negligible. 
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BXPLaRATIOlV eP THB PBRAK^PAHANG BOROBR.^ 


Extracts from a letter from Mr- W, Cameron to II. E. the Acting 
Governor (the Honble. Cecil C. Smithy C.M^O.^) 
dated 4th September, 1886. 


I have had a very successful expedition this time, and think it is 
the most complete and comprehensive piece of exploring I have 
done yet, as well as one likely to lead to practical results. 

I have discovered Pahang to be a much larger territory than 
even I imagined, and I always knew it to be .larger than was generally 
supposed. It impinges right up to the ulu of the Kinta and the Eaia 
close into Perak just as it does at Ginting Bfdei, and there is no inter- 
mediate nobody’s land, except that this portion is totally unknown 
even to the Pahangites or to any Malays. There is in this place a 
sort of central hill country, a sert of vortex in the mountains, where 
for a wide area we hav(‘ gentle slopes and pamah (plateau) land with 
round hills shat in all round by loftier ranges but which from the 
mean elevation of this vortex appear comparatively low, but the mean 
of the valley for many miles is 4,500 to 4,750 feet above sea level by 
aneroid. Streams of considerable size glide along easily from all 
around and go to feed one large stream eventually, and this is the 
Telom — the real ulu of the Jelei. I ascended one mountain at the 
N. B]. corner of this Central land and looked down on the N.E. side to 
the real ulu (upper reaches) of the Kelantan, further east again 
behind a lofty range, Pahang, octopus-like, shoots out another arm to 
the north impinging on Kelantan. The mountain which I ascended 
was 6,300 feet by aneroid, probably considerably higher real altitude, 
and stands in somewhere about 4”38’ North Latitude 10 degrees 
North of East. Of this a lofty mountain range rises closing in the 
vortex (to continue the simile) to the East (the vortex being the 
Telom)- This lofty range I estimated to be over 8,000 feet, perhaps 
considerably more. I dared not ascend it, for not knowing what 
stream or system of streams I was on, I was obliged to hold on to the 
water-shed till it brought me right into Pahang known. I had no one 
who could give me any information, and the Bakias all fled before us, 
80 that I had to be my ojvn guide, and thus, as I say, was tied to this 
water-shed till I could make sure what it was, as 1 felt certain it would 
settle the question of the central watershed about which there have 
been various conjectures and it has solved the question, at least up to 
this point and a good way north of it. 


• These articles are reprinted at the request of the Hon. the Chief Secretary 
to Government. Mr. W. G. Maxwell C.M..(i Kinust be understood that the 
rejprint hiw been made because of the historic interest of the artides, and not 
with any idea of the endorsement of the atatemen|s contained in them. 
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We had rather a trying time of it, owing ta the fearful rains;. 
Colds, fevers and rheumatism were our constant companions^ and my 
' men suffered very much. 


I hope that I may have an opportunity of placing some of the 
results of this expedition more fully before you, and thanking you for 
your kind wishes. 


I am etc. 

8d. William Cameron. 


P. S. — I was fortunate enough to obtain particularly interesting 
geological data, of which 1 have brought many specimens and made 
copious notes. I should have stated generally that my route was up 
the Baia which I explored, the Ulu (Upper reaches) being unknown, 
as well as the Penoh which is an anak (tributary) of the Kinta. I 
crossed a mountain by a pass 5,300 feet by aneroid lying exactly at 
the Ulu of the Kinta» Penoh and Telom. This I have ealle<l Gunho 
Pass, I took the elephants over with me, explored this new country 
and followed the Telom till I got to within a day’s sail of the place 
where it joins the Jelei. Long ere this all our stores but rice had 
been exhausted so for the purpose of supplies, and also because a 
rumour had got abroad in Pahang that I was a musoh (enemy) with 
forty elephants and four hundred men come down to hurry and to 
raid, I had t<3 reassure the authorities : I went down to Toh Kaya’s 
and to Penjuin by sampan, then back again and then crossed southerly 
all the rivers of Upper Pahang, keeping close to the foot of the main 
ranges and coming out over mountains 5«000 feet high at the Ulu of a 
tributary of the Blim, and thence on to Bernam. 


I have reason to thank the Great Master that I enabled under 
his protection to bring my men back alive, although I cannot say well,, 
for I on several occasions had great reason to he alarmed and feared 
some would succumb : there are several of them now under treatment, 
and one I left in the hospital at Penang. 


The elephants, I am happy to say, notwithstanding the unprece- 
dented fatigue, are well and in fair condition. By this time they will 
be pretty strong, for I left them at the Ulu of Snngkei to feed and rest 
eight days ago, and they will soon be in good condition. I am start- 
ing the relief party back again to-day by way of the Perak river and 
Batu Qajah and I propose taking a run down to Singapore for a day 
to get some outfit which cannot be procured here, when I shall do 
myself the honour of calling on you, but I must start my party first 
and 1 will meet them at the Bernam almost as soon as they can get 
there, as we are taking an additional elephant. 


Intd. William Cameron. 
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ACCOUNT OF AN EXPEDITION. 

To the Batang Padang Mountains, Perak, to Report on the Suitability 
of the Land for Planting Purposes. 


By Mr. J. M. E. Cock, 

Superintendent Government Plantations^ 

{Perak Annual Hand Book and Civil Service List 1892.) 

In accordance with instructions received from H. B. M*’s 
Resident, on I6th March, I left Padang Rengas on the morning of the 
18th to proceed on an expedition to explore the high ’ mountains 
between Kinta and Batang Padang with a view to ascertain the 
suitability of the country for tropical agriculture, and, if practicable, 
to reach the plateau described by the late Mr. Cameion. 

Mr. Fraser, of Waterloo Estate, a planter of many years* 
experience, accompanied me. 

We proceeded via Penang, and arrived at Teluk Anson on the 
morning of Thursday, 24th. With Mr. Bowen’s assistance, we 
secured a boat, and left Durien Sabatang at d.lS a.in. 25th. reaching 
Tapah at 10 a m. 27th i.e., in two days 3} hours. We had been 
informed at Teluk Anson by the Superintendent of Lower Perak that 
Mr. Wray, the Collector and Magistrate of Batang Padang, was not 
expected back from Slim for some days. 

We first went with Mr. West along the Chanderiang Road where 
his coolies were working. 

• 

We were favourably impressed with the soil and lie of land, un- 
questionably suitable for tea, Liberian coffee, and I iiresume, pepper. 
The banks of the cart road at present being cut by Mr. West through 
this land gives abundant evidence of quality and depth of soil, a 
free loam to an average deptli of six feet where the coolies were 
working. 

Next day Mr. West took ns along through the Jungka Valley 
(well known for its mines rich in tin and also gold) towards Bidor to 
meet Mr. Wray. We met him about six miles along the road, when 
we all returned to Tapah. The Magistrate on his return found that 
he had to go to Chanderiang, so I accompanied him that evening, with 
the view of seeing as much of the country as possible. Returned on 
Wednesday, after examining the mines. We passed through a well- 
watered country, with rich soil, well adapted to grow coffee, tea, and 
probably pepper and cacao. The cart road under construction will 
develop this land, and, if taken up by planters at once, stpiatters will 
be prevented from occupying the best sites and cultivating the most 
favoured spots. 

On his arrival from Bidor Mr. Wray had sent Penghiilu Toh 
Baias to anange about Sakeis (the aborigines of the country) as 
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baggage-bearers, ami on Thursday the Penghulu came to report that 
we should be able to start on Saturday. Three elephants sent from 
Kinta by the Magistrate arrived this day, 31st March. 

x\ftor a careful examination of the mountains from the Magis- 
trate’s bungalow, we resolved to ascend Gunong Batu Puteh first, to see 
the nature of the country, and from a prominent point to lay out our 
line of march for future operations. 

We left Tapah on the afternoon of Saturday, 2nd April, passed 
through Ivampong Brninen, Dan Dewa Sakti’s home, where we saw 
mango trees growing from the se.^d which had been given him by the 
Resident on a visit in 1880. Reached Kuala Woh in the evening. 
The country we passed through on the north bank of the Batang 
Padang is drained by no less than fourteen streams. 

On Sunday, marching along the north bank of Sungei Woh, we 
saw souK^ good soil, hut the subsoil was generally rather light and 
sandy. Mr. \Vi*}i,y was indisposed, and the elephants were making bad 
progress, so \\v halted at Batu Kncha about 1 p.m. 

On Monday, Ith, Mr. Wray was much better. We sent Sake is to 
bring up the goods from the elephants, sent elephants back to Kinta 
with a letter of explanation to Mr. Deech, established a despot at Batu 
Ka(‘ha, and procee(le<] on oiir way to the foot of Batu Puteh. We 
found Penghulu Toh Baias, who bad been sent on before on purpose, 
had chosen a beautiful site for our camp on the bank of t*lie Woh. 
This stnmm is famed for its turbulent, ic> cold water. We bad 
bathed and woni making ourselves comfortable for the mgbt when we 
observed the water come down m a wave about eighteen niches high, 
followed by another three feet high. Ip a (juartor of an hour the 
water had risen Ti feet above its former level. 

Next morning (oth) started up the mountain. At tl‘e l)a?e 
passed through line land, Jieavily timbered and well watered : would 
glow line tea, pepper, cloves, cacao, t^c. The rest of the day’s niarcdi 
was ov(u‘ country too steo]), in my estimation, for profitable cultiva- 
tion After live lioui’s steady walking, we reached the late b’ather 
Scort(‘chmi\s last camp, and wen' told tiiat W(‘ were clos(' to the top of 
the uiountam. I went up after a short rest, and with some troulile 
got to the summit, oiilv to find that there wen* mountains about 1,;“)()0 
feet abo\e me. I’he scene as viewed by me from a iiinnacle of about 
ten feet siiuare, my only companions a couple of shivering Sakeis, was 
indescribably solemn and grand. To the south, mountain on 
mountain extending down to the Slim ; to the oast, two tall moun- 
tains towering aloft shut out the view; high mountains to the north, 
almost continuous to Bujong Malaka on the north-west ; and to tlie 
west open plain to the sea, the valley of the Batang Padang, Kinta 
and Perak rivers* Glimpses only of this to be had through the 
driving mist. 

We were stirring betimes next morning (6th) and went to the top 
of the -mountain, Toh Baias, in fear for our safely, having sent 
eSakeis on ahead to make ladders of rattan and cross sticks for the 



steep t)ortionfl. From the top we had an extensive and clear view of 
the valley of the Batau^' Padang, of Tiipah, Jnngka valley, 

Mr. Wray took a few bearings, none too soon, as the mist was on us 
in a short time. We estimated the height of the mountain at 4,500 
feet, and I have heard subsequently from Mr. Wray that he and his 
brother the Curator make it out to be 4,'*50 feet above sea level. In 
a southerly diiection on tlie hills I have described as stretching 
towaids Slim there is a good piece of undulating land at from !^,0U0 
to fett elevation, out of which about a thousand acres at least 

might he got suitn-hle for cultivation. Again, in a south-westerly 
direction in a line with Ta])ah, at from 1,.‘)00 feet to ‘2,000 feet, a 
similar area is availalile, 'I'lie land in the immediate neighbourhood 
of the mountain is too steep, in our opinion for agriculture. We 
judged it was cjiiite unnecessary to make for the top of the true 
(Tunong Batu Puceh, as from our elevated position we commanded a 
view of all tlu* neighbouring mountains sufficient to enable ns to 
deei(l(5 upon our future course. The decision we came to was to make 
for the ulus of (1) the Woh and ( 2 ) Batang Padang. We were 
guided to choose those routes as they seemed most likely to lead us 
into coffee lands. 

Struck camp at 12 dO pan. and reached the camp at the 
bottom of the mountain in good time, bringing with us 
specniHUis of orchids from the trees and ground, also two 
varii'ties of adiantuin, be. onias, Ac, 

On Thursday, 7th we received supplies from depot at Batu 
Kacha ; started in soaking rain up the south bank of the Woh ; 
marched steadily on, fortunately leaving the rain behind, and arrived 
at camp at four o’clock. We camped at the base of a gigantic isolated 
block of granite, and were so well protected by the projecting top of 
concave face, that, though it rained during the night, we and our 
followers did not suffer. In front of our cUmp was a fine clump of 
giant ham boo, a cross section of tlie best joints being about six inches 
in diameter. The Sakeis called the camp in Malay Gua Basah 
(Anglice, Damp (^ave), and the shelter rock Buroug Gigit (Bird’s 
Tooth). We were charmed with the shelter rock and its surroundings, 
and decided he would he a fortunate man who had an opportunity of 
opening a coffee estate there. The soil and jungle are both fine, the 
elevation about d,{)00 feet, and a stream of water, cool and clear as 
crystal, within five minutes’ walk of the Gua Basah. The soil may 
he classed as argillaceous free, dark on the surface from admixture of 
decomposed vegetable matter, and throughout of very superior 
quality. 

For about two hour.s on Good Friday wo inarched through nice 
undulating land, soil rich, of gocxl depth, elevation 3,000 to 4,000 
feet; abundant water supply. Above 4,000 feet on this mountain the 
ground is steep, soil poorish, and jungle inferior, full of excellent 
rattan, which is useful in many ways on a coffee estate. Our baggage 
bearers halted at noon, commenced clearing away jungle so as to form 
a safe place for camp, and if possible get our clothes dried — we got 
soaking wot every day but one during thi.s expedition. Our guides 
told us we were at the source of the Woh, and that the pass to Pahang 



m 


was close to us. Mr. Fraser had come bravely alongf, shivering with 
fever tlie most of the way fu)in the camp of the previous night; so we 
left him and Toh Baias in charge of camp and started for the pass. 
Judj.png from glimpses we hivl of the country as we came along (we 
had been looking out anxiously for the pass) we were rather surprised 
when our guides took us up a vsteep face to the top of Gunong B'rapit. 
The way was materially shortened by the beauty of the surrounding 
jungle. As we ascended the tre^s became stunted, and covered with 
heavy loads of trailing mossG.s of different varieties. Embedded in the 
mosses were orchids innumerable, many of which were in flower. A 
bright sun was shining, jileasant bree/.e blowing, and the lovely valley 
of Pahang lay heneatli ns. Mr. Wray was soon busy with pencil and 
prismatic, Imt the clouds were on us shortly, and we had to desist 
from labour. ^J'o secure the advantage of commencing operations at 
dawn next morning, we resolved to camp on the top of the mountain. 
Accordingly, sent down our followers for provisions and what water- 
proof sheets could he spaied from the camp, while we cut sticks to 
make a sort of gip.sy-teiit Wc'ather threatening when we went to 
sleep at dark, wo were awakened in a couple of hours by a howling 
tempest of wind and rain : we thought we should be swept from the 
top of tlie mountain. We considered it advisable to shift from the 
most proiniiient point, the more so as we had noticed before it was 
dark the summit had a lightning-scathed appearance. Spent a 
miserable night, and were glad to get up and stretch our cramped 
limbs some tinu^ before dawn Then? was a glorious sunrise ; and a 
gorgeous panorama uutolded itself to our view. 

Morning of 9th April. The Pahang country gets the first of the 
sun, and the advantage of this can be easily traced in the finer jungle 
on the eastern slopes as compared with the western. On the eastern 
side of the range, too, the jungle appears t ' roll on gently and grace- 
fully -a contrast to the rugged though more picturesque view on the 
western ranges. It ha.s therefore many natural advantages for agri- 
cultural enterprise. Mr. Wray having resumed his labours of the 
previous day, about noon, we bad a lasting record of the principal 
features to the north, west, ami south from this mountain. We 
reached the camp shortly after mid-day, and after refreshments 
busied ourselves arranging the rich spoils from the jungle in the shape 
of orcdiids, adiaiiiunis, 

]\fr. Fraser accmnpanied us up next morning, 9th, as also did Toh 
Baias. Gnnong B’rapit is about 5, (‘00 feet above sea level, pass 
below into Pahang less than 1,000 feet, Mr. Fraser agrees with me 
that on the easlern slope fine land for coffee is to he had, wuth every- 
thing III its favour if a little more accessible. We saw Gunong Hifan 
bearing .‘110 deg,, W.Hl/erloo 8(’T deg., Bubu 299^ deg , KIcdang 808^ 
deg , and in valley of the Batang Padang a promising looking block of 
land which we called the Horse-Shoe Valley, with eastern aspect and 
apparently from 2,000 to 3,000 feet elevation. This block, which is 
not very extensive, and the land in the neighbourhood of the Goah 
Basa, already described, seemed to be the most tempting for cultiva- 
tion of Arabian coffee, but, if a commencement were made, it would 
be difficult to say what land would and what land would not be 
opto^t as steepish lands possess advantages which make pKacticai 
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planters value them quike as highly as land of easy lie. We had 
accomplished our object in exploring the Ulu of the Wob. Our next 
was to make for Ulu Batang Padang. This we wished to do by 
inarching north over the mountains either by the western or eastern 
slope. When Ponghulu Toh Baias heard of our intention he said the 
thing was impracticable, there being no tracks. On our proposing to 
cut a track he said the Sakeis declined to accompany us, and no 
amount of persuasion would move them ; so reluctantly we were com- 
pelled to return by the route we came. It was easily seen that all 
the Penghulu’s knowledge of the country was derived from the Bakeis, 
and, very properly, he was always accompanied by one or two Sakeis 
who knew the country. 

We left on the morning of Monday, llth, and reached Tapah on 
the evening of the i2th. 

Mr. Fraser, who had tlioroughly enjoyed his trip, and whose 
knowledge and experience had been of great assistance to me in form- 
ing an opinion on the capabilities of the country we had passed 
through, considered it his duty to return to his charge at Waterloo 
from this point, much disappointed at not being able to explore 
further. 

Penghulu Datoh Toh Baias as far as Batu Pnteh was energetic 
and helpful ; after that stage his energy flagged, and he seemed to 
enter a passive protest against the expedition proceeding further. 
This arose from the conservatism innate in most Malays : he desired 
that things should remain as they were, and saw elements of change 
and confusion invading his territory in the shape of the members of 
this expedition. His action threw us in more direct contact with the 
Sakeis, and we found that several of them could talk Malay fairly well. 
All through the exjiedition the Sakeis behaved splendidly. They are 
an active, hardy race, many of them of fine physique, deop-chested, 
and strong limbed. They will play an important part in the future 
development of tlie resources of the country. 

Our followers did not reach Tapah till the day after our arrival, 
and then dispersed to their several homes. 


All the Penghiilu’s fi>’e and energy wore excited in collecting a 
force for the second exjiedition, hut it took Jiiiii sonu* tune to get a 
band together. 

We left Tapah on the Kith, and after waiting a day at Kw’ala 
Woh, on Monday, KSth, we accomplished a short days’ march along 
the north bank of the Woh to Luba Manoh, wliere we arrived at 
noon. The country we traversed was well suited for tea cultivation, 
soil good and deep, and, apparently, from the number of streams 
crossed,* rainfall abundant. Left Sakeis making huts, and accompani- 
ed Toh Baias to Lu*rn|)ong, where he went to procure extra men. 

On the 19th we passed through some fine country, abundantly 
watered, and arrived at camp rather late in the afternoon. 
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On the 20th Mr. Wr&y found his ankle so painful, having twisted 
it on our rather rough journey the day before, that he could not put 
14 s foot to the ground. I left for the hill above our camp, on the 
other side of which we expected to find the horse-shoe valley observed 
by US from the top of Gunong B^rappit on the morning of the 9th. 
Datoh Toh Baias and Klana, Mr. Wray’s krani — a first rate jungle 
man — and Sakeis accompanied me. We could see very little from 
the top of this mountain, on account of high jungle, very steep on the 
western side. We returned to camp at 4 p.m., in pouring rain. 

On the 22nd Mr. Wray was fit for travel again. We proceeded 
through some very fine land, leaving Sungei Batang Padang behind 
us, and camped on the banks of Sungei Singum. The land here is 
worth more than a passing notice. We had come through the valley 
of the junction of the Sikum and Singum with the river Batang 
Padang. The country was apparently more open, and the soil richer 
than anything we had seen before on this journey, with exception of 
some of the land we saw on the 19th. The surface soil is rich and 
dark, the subsoil deep, rather yellowish, of a loamy nature. This is 
unquestionably a soil of great fertility : tea would certainly flourish in 
it, and would find no obstacle in the way of throwing its strong- 
growing tap* root deep into the ground. I have seen cacao grow well 
in soil inferior to this. Here and there boulders of rock cropped up, 
which, without interfering at all with the depth, improved the quality 
of the soil, their gradual detrition adding mineral wealth to the veget- 
able mould deposited by the luxuriant jungle. On enquiry we found 
that our guides had left the valley of the Batang Padang and taken us 
up the Singum, near the source of which lay the Laut Tnngnl or 
Solitary Boa, as it may bo freely interpreted, the locality of which 
had been pointed out to us from Gunong B’rapit. 


On the 23rd, as our object was to explore as much of the country 
as possible and as quickly as possible, we sent the main body to take 
up their quarters on the Batang Padang, while we started in light 
marching order (with nothing but our instruments) up the Singum. 
The line of march in the early part of the day took as through country 
the most of which had been cleared by Sakeis, on which jungle of a 
secondary growth had sprung up. The original forest, whore it 
existed, was fine, and we saw great tracts of it lying in a north- 
westerly direction. 

From Gunong Chenum Prah we got a good view of the country, 
and could see that all the best land in the valley between us and Ulu 
Woh had been under cultivation. We form^ a very favourable 
impression of the soil from a Sakei ladang we passed through, where 
tapioca and other food stuffs were flourishing in a good black loam. 
On reaching the Laut Tungal we found it was marsh, as we had 
suspected, surrounded by heavily-wooded hills. We returned through 
a smart rain-storm to our deserted camp on the Singum, and on to 
the new camp on the Batang Padang. The Laut Tungal may be put 
down at Irom 3,000 to 3,250 feet abov^ sea level. The soil is good, 
and the day may not be far distant when tiiere will be a branch road 
leading up the valley of the Singum through estates of tea and coffee. 
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We had become pretty well accustomed to wading up the beds of 
streams and scrambling over slippery rocks, but the route of this 
Sunday, being principally up the bed of the Batang Padang, was 
particulary rough. Our view was intercepted by the steep banks of 
the river, and we did not see much of the country. 

On Monday (25th) morning, which was bright and fine, we came 
to a place where the Batang Padang tumbles over a succession of 
precipices, first one then another, and at last there is a sheer fall of 
over a hundred feet, forming a beautiful waterfall, the spray from 
which was to be seen glistening in the morning sun for a considerable 
distance. We named it the Bridal Veil Fall. We then scrambled up 
the steep side of the ravine, crossed the stream at the top of the falls, 
and up a very steep hill-side, seeing some good country stretching 
towards the west in the direction of the Ulu Singum. Struck the 
valley of the Batang Padang again, and reached the spot selected for a 
camp for the night. We could see we were not far from the source of 
the Batang Padang, the volume of water being so very considerably 
reduced. We left the men forming camp and went straight up the hill 
in front of ns. Soon found ourselves in the region of dychridiurna 
and orchids similar to those found atGunong IVrapit of the Ulu Woh. 
Marched on in hopes of reaching an eminence whence we could obtain 
a view. Without any very appreciable alteration in altitude, we 
entered a region well watered, with rich soil and magnificent timber. 
We both agreed it Avas the finest forest we had ever seen. We 
ourselves decided on our route for the following day, after finding the 
old Sakei guide was beyond the limit of country known to him. 
Returned to camp just before dark, well pleased with our afternoon’s 
work. 

Left a most uncomfortable camp next morning early, and proceed- 
ed rapidly over country traversed the previous afternoon, h’ound little 
Sakei hoy and one of our followers sitting up a tree watching the 
!iioiikeys that were holding high chorus in the neighbouring trees, and, 
hy questioning him, gathered sufficient information to make us wish 
for more, so Klana went up a high tree (being an old sailor, this was 
an easy matter for him). He took his hearings for the highest moun- 
tain to be seen, and led the way in a more northerly direction than 
we had intended. The result proved he was right, for we were not 
long in reaching the top of a high mountain, and his skill, combined 
with the industry of the Sakeis, soon afforded us a ricketty ladder up 
a monster tree. From these we saw a higher mountain ahead of us, 
in an easterly direction. Dispatched impedimenta in charge of Datoh, 
who undertook to find water and make a camp while wo and Klana 
struck right up the mountain ahead, full of hope we had reached the 
Gunong Brambun the Resident had viewed from Tapali. We had 
some hard cutting through rattan before we reached the top of the 
mountain. This hill had high trees right on the top, so we could do 
nothing more than fix on a good tree on which to erect a ‘ crow’s 
nest ’* next morning. The trees were festooned with moss* and almost 
every tree had its quota of orchids, many of which we were fortunate 
enough to see in flower. We reached the camp in the evening, which 
was situated at the very source of the Batang Fadang. We congratu- 
lates] ourselves on having carried on our expedition so far successfully. 
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Wedoesday, 27th, made an early start, accompanied by Klana 
and eight Sakeis, to the point we had gained the previous evening. 
Kl^ana made a crow's-nest, which reflected great credit on his skill. A 
driving mist gave os only passing glimpses of the surrounding country» 
and it was only after exercising great patience that we got a sketch of 
the country, and took bearings- Another crowVnest had to be made 
on a mountain immediately south of us in order to see the country on 
tlmt side. Waited on till past four in the hope of getting a clear 
view, in vain. 


Next morning, Thursday^ we -were early at our point of vantage,, 
and had a glorious view of the country from an elevation of apparently 
close on o,00Q feet r mountains surrounded us. The country to south 
and south-west we had seen most of from Batn Pntch and Gunong 
B’rapit. Beneath us was the pass into Pahang^ at the source of the 
Sikura : from the nature of the ground, we judged it was about 1,500 
feet below us. Some easy slopes on the eastern exposure of those 
southern mountains were suited in every way for coffee cultivation. 
Turning north-east we looked straight at what was probably pointed 
out to the Resident as Gunong Braml)un„ it being the highest moun- 
tain near us ; to the north and west a great extent of easy, billowy 
land, delightful to the eye of a coffee planter ; heavy forest, well 
watered, and open to the morning sun. 


To arrive at an estimate of acreage we saw and to give an idea of 
the nature ot the country, I will conipai*© it to the well-known and' 
much- visited coffee district m Ceylon-Dimbiila, as viewed from the 
Dimbula Gap, looking south-east towards Manoya --the same broken, 
nigged outline bounding each, the mountains running down to the low 
country, in the case of the Brumbun district (as it may not inappro- 
priately becalled^ the same as liappens in the Dimbula Valley at 
Meddecoombera. The extent of country seen may be safely put down 
at thirty miles long, and, though as broad as five miles in places, 
owing to the broken nature of the country, it would not be safe at 
present to estimate more than 3(),(M)0 avres available for cultivatiim, 
though w'hen every separate valley in this large district is surveyed 
very likely three times this extent will be developed. From a very 
rough sketch the late Mr. Cameron made to show me the position of 
the land he discovered, and from a letter written by him which 
appears in the Straits Asiatic Journal, .lune, 1885 (for extract from 
which I am obliged to Mr. Wray) I gather that we were very much 
south of the laud he means. It is just probable we saw it in the 
distance, and that it formed the extreme northern end of the country 
we looked into. 


This is unquestionably the coffee district of the State. Other 
places are more accessible, but the area is very limited. Here the 
extent is vast ; and when one considers what has been done in Ceylon 
by the State and b> private enterprise in opening up communication 
with mountainous regions, without looking at the political importance 
ot,, living 11 highway into the im^wrtant eastern State of the Penin* 
sift; the task before us here is comparatively speaking, easy. 
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Tlje soil all over this State upon the hills is deep and rich, and 
on the Ratanpf Padang mountains is of a very superior quality. Sir 
Graham Klphinstone, when he visited the Waterloo estate in 1884, 
remarked particularly on the admirable quality and freeness of the 
soil there, especially on the eastern slopes. Again in March, 1886, 
when he visited the Government experimental plantation near the 
Htoiuitage, he was equally pleased with the soil, and classed it as a 
sandy loMin 

In estimating elevations we had to be guided by our own experi- 
ence l)y the iiatm*(i of the herbage, and by comparison with mountains 
of fixed altitude. The figures given by the aneroid kindly lent me by 
Mr. Mills, of the Survey Office, Taiping (and about which he warned 
me) are apparently correct up to a certain height, but beyond that are 
entirely unreliable, 

Tlie Hermitage, 23rd August, 1887. 



PAPAIN 


}^Y B. J. Eaton. 


A rticles on “ Papain, its production and uses ** and The 
Preparation of Commercial Papain ’* were published by the 
writer in the Af?ricultural Bulletin, Vol. TI, No. 7, February 
!I914, pp, 190 — 192 and Vol. V, Nos. 5 and d February — March, 
iDir, pp. 202 203. 

The information contained in the present article embodies that 
previously published, together with additional information from other 
sources and replies received from various firms in England, Canada 
and America which are interested in this product. 

Source of liaw Products . — Papain is a proteolytic or digestive 
enzyme contained in the juice of the fruit and other parts of the 
Papaya tree (Garica papaya). 

The commeiTial product, which consists of a cream coloured or 
white ])0wder is (>btained from the fruit of the tree. 

Cult'ir((tinn.—Th9> papaya tree, as is well know, grows extensively 
in Malaya and other eastern tropical countries and other parts of the 
tropica, including tropical Australia and is grown largely for its fruit. 

There are three kinds of trees (u) hermaphrodite or perfect flower 
(h) female or {iisiillate (c) male or stauiinate. the trees are propa- 
gated from seed, whicli should be sown ,iu a well prepared seed bod 
about i inch apart. The seeds should lie covered lightly with soil 
and the seed beds should be well watered The beds should be shaded 
and, if the seeds are sown during ram, the beds should be sufficiently 
protect-ed to prevent the washing away of the seeds. 

The seeds germinate in about 2 -4 weeks and may be transplant- 
ed when about 3 inches high. The plants should be watered before 
transplanting and three fourths of the leaf blades should be removed 
to prevent wilting. The soil should be well press «d round thes roots 
and the seedlings planted at about 10 feet apart. Cover crops may be 
grown on the land. Water should be supplied, if the plants tend to 
wilt. The plants bow'over will not tolerate a water-logged soil. 4Tie 
trees begin to l>eiir fruit after about one year and the fruit may be 
tapped to obtain the juice when rdiey are three months old. Only 
mature, but not ripe, fruit shoubl be tapped. 

Cattle manure is applied largely in India in the cultivation of 
the tree. The following mixed fertiliser has also lieen found to be 
very successful in Hawaii — Superphosphate 800 lbs., sulphate of 
potash 325 lbs., nitrate of soda 250 lbs*, sulphate of ammonia 190 
lbs., ;^canic ash 445 lbs. Ploughing and harrowuug during the 
early si^es of growth, are also recommended in India. 
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ff properly looked after, the plants may last for 5 to 10 years 
hut the period of profUahle production is said to be 3—4 years. 
Special fruits, varyinj^ in size and shape, can be produced by adopting 
suitable breeding methods. 


Cnmpo^itum of Analysis of the fruit has given the 


follow ing r(‘sults : — 


Per cent. 

Water 


... 00.;.*) 

Protein 

... 

O.HO 

Oil or Fat 

... 

0.10 

Nitrogen Free tract 

... 

0.32 

Fibre 

... 

1.00 

Ash 

... 

0.04 


The most important constituent is the dig< 
oi}zyme---papain. 


stive or proteolytic 


Prt'panUfon of (■rude Papain . — 'Phe juice, winch contains the 
papain, is obtained bv making shallow longitudinal incisions, about 
Va inch <l(*'‘p. 111 the uiiri))e but well grown fruits, by means of a non- 
metallic knife (a lione or ebonite knife). Uustless steel knives will be 
satisfactor\ if it is found that they do not discolour the juice. 


Fruits, in which only three to four incisions are made simultane- 
ously, can he incised again after a day or two hut, if seven to eight 
incisions are made, subsequent tapping is said to yield very little juice 
or latoi. The juice resembles a white thin sticky latex, which coagu- 
lates rapidly. 

The fruits should be inci.sed m the early morning and the piice 
strained through muslin and dried at about 85®C for two days, when 
it forms a cream coloured brittle mass with an unpleasant odour. The 
mass can he ground to a powder. 

The juice should be collected in glazed earthenware or china 
cups A trace of formalin added to the juice prevents decomposition. 
Small quantities of juice may be dried in the sun on sheets of glass. 
Large quantities however are prepared preferably by spreading the 
juice on linen trays made by stretching brown linen on wooden frames 
placed over a hot-air chamber of brick, avoiding excessive beat, This 
can be done by using an iron ])late covered witb 2-3 indies of sand 
between the tire anil the hot air chamber, ^vith the trays about one 
foot abo\e the plate. Artilicial drying in this Avay should be done 
below lOO^C (below 40*^0) ; on a large scale vacuum drying would be 
found to be very efficient. The juice contracts on drying an l the 
contents of several trays can be ]>laced subso(|uently in one to com- 
plete the drying The juice should be dried till it is crisp and capable 
of being reduced to a powder, A cream coloured or white powder is 
obtained. 



The yield o£ crude dried material amouDta to about 16-18 per cent, 
of the weight of the juice. 

The yield per tree will depend cm locality and amount of fruit. 
A tree with thirty fruits may yield 1 lb. of crude papain. A dozen 
shallow cuts about inch part on a fruit of good size will yield i oz. 
of papain. 

One authority gives 0.4 lb of fresh latex per tree while 40 fruits 
have yielded the same amount. In Ceylon the yield is from i to 
^ lb. of papain per tree. In India the trees are planted 400 to 500 
per acre and the cost of cultivation^ collection and preparation of 
papain is estimated at 200 to 250 rupees per acre. 


Purification and Siandardisatmi of Papain ^ — The commercial 
product is said to be often adulterated with starches. The “activity** 
number (i.e. the amount of protein digested in a fixed time at a defi- 
nite temperature by unit weight of papain) varies considerably. 


By Pratt’s method (digestibility of casein from milk) commercial 
samples from Ceylon gave “activity members*' from 0.5 to 9.7. 
Mexican samples have given 12.9 and West Indian samples 40.0. 
Philippine samples, prepared in the laboratory^ of fresh latex (on dry 
basis) gave 45.8, undried latex (on dry basis) 45.4, alcohol precipitat- 
ed papain 72,2 and Indian samples 14.4 on egg albumin. 

(Note : — Pratt uses a 40 per cent solution of a sweetened con- 
densed, skimmed milk as substrate and a 0.5 per cent 
a(]iieous solution of papain* 

25 CCS of milk, with 23 ccs of water and 2 ccs of a filtered papain 
solution containing o.m.grams of papain per c.c mixed and at the end 
of the digestion period (80 minutes at 10®c) the undigested casein is 
precipitated by adding 0.5 cos of copper sulphate solution per cent.) 
followed by 0.5 ccs of glacial acetic, with vigorous stirring during the 
precipitation. The precipitated casein is broken up, washed on a 
filter, dried in an oven and weighed. A Wank experiment is used as a 
control. This method has been adopted by subsequent experimenbei*s 
in the Philippines, on account of its reliability and simplicity. 


Brill and Brown of the Philippine Bureau of Science (The 
Philippine Journal of Science Vol. 20 No. 2 Feb. 1922 p. 185) state 
that papain appears to lose its activity on keeping”; a sample examined 
by Pratt in 1914 which digested 85 per cent, of ihe cassin in milk in 
30 minutes, had lost all its activity in 1921, although the dried 
material had been sealed up in small glass vials and protected from 
sunlight. 

These experiinontei's found that alcohol-precipitated papain 
more active &an sun-dried papain. By dialysis of the milk (a 10 
per ceny..^^lution of a dried milk powder was used, instead of the 
sweetened ^condensed skimmed milk employed by Pratt) to remove 
ittfnerals salts, greater activity was shown. 
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These experimenters conclude that autolysis of papain takes place 
at temperatures as low as 0®C when the enzyme is put in water with 
toluene as an antiseptic. Sodium chloride shows first a slightly acti- 
vating effect followed by an inhibiting effect in more concentrated 
solutions ; sodium carbonate and bicarbonate and calcium chloride, 
magnesium sulphate and boric acid have no marked effect ; potassium 
chloride and sodium citrate showed marked activation while acetic and 
lactic acids showed strong inhibiting effects. 

The following method of purification has been applied in India: — 
30 grammes of fresh latex are stirred with 100 ccs of 95 per cent 
alcohol producing a white gummy coagulum. The alcohol is poured 
off and a further 50 ccs of alcohol added to the coagulum, which 
crumbles to a fine powder. The powder is filtered and washed with 
ether to remove a semi-solid yellow wax and to facilitate drying. The 
washed papain is dried in vacuo and gives a pure white-powder, 
amounting to 8 grammes, equivalent to 15 per cent, on the fresh latex. 
The papain is tested by using 15 ccs of egg albiuiiin made up to 25 
CCS with a 1 per cent solution of sodium chloride to which 1 cc of 
papain solution (0.01 papain) is added. The mixture is digested for 
15 minutes at 80®C. The following results were obtained on different 
samples of papain : — 

{a) duice dried at 35®C, (Neutral). Protein digested 55.9 
per cent. 

(6) Dried juice extracted 10 times with water for (> hours 
and filtered ; extract precipitated with 2 volumes of 91 
per oent« alcohol and dried in desiccator. (Neutral.) 
Protein digested 51.0 percent. 

(c) Fresh latex precipitated with 2l volumes of 91 per cent, 
alcohol and dried in desiccator. (Neutral). Protein 
digested 56.8 per cent. 

{(1) Latex treated as in (c) and then washed with ether after 
drying for one day and then dried in desccator. (Neutral). 
Protein digested Ol.l per cent. 

(e) Fresh latex precipitated with 5 volumes of 94 per cent, 
alcohol and washed three times with ether, and dried in 
desiccator, (Neutral). Protein digested 51 7 per cent. 

(/) As per (e) but solution acid. Protein digested <!.8 per 
cent. 

( q ) As per (e) but solution acid. Protein digested 2.8 per 
cent. 

These results indicate that the papain prepared from the juice by 
precipitation with alcohol and 'subsequent washing with ether gives 
the most active product. 

It will probably however be preferable to leave the purification 
to the manufacturers who purchase the raw product and to prepare a 
good dried juice on the estate. 
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Hie following points in the preparation ehonld be noted . — 

(l) The juice should be dried as soon as possible. 

{2) The drying should be effected below 40^C» otherwise the 
activity of the papain wilt be reduced or destroyed. 

(3) P^inal drying is effected preferably in a vacuum drier. 

(4) The product should be ground to powder and packed at 
once in air tight stoppered bottles or lead-lined wooden 
l)oxes. 

Further experiments indicated a remarkable activity when the 
digestion of the protein (Egg albumin) was carried out at temperatures 
as high as 90 to 95*^0. in acid or neutral solutions, which seems 
remarkable. 

(Note. — Detail-^ of the above exjwimenta are contained in “ The 
Phillippine Journal of Science Vol. 20, No. 2, February 1922 p. 185 
and ” The Agricultural Journal of India Vol. XVI, No. 5, Sept. 1921). 

Markets if" Value . — The following information has been received 
in reply to a questionnaire addressed to various firms in England, 
Canada and America 

Firm A, (New York. U.S.A.) Imports into United States of America 
for year ending June 30th 1914. Papain extract — 39,419 lbs, 
valued at $74,866 gold. Prom Germany 94 per cent. 
From England 6 per cent. Papain “select’’ — 6, 181 lbs. 
valued at $26,613 gold. 

Germany— 89 per cent, Holland — 8 per cent, British West 
Indies — 8 per cent. 


The product described as “Select” is probably a dry crude papain. 
The crude papain, which is now imported, is packed in bags and 
fetches $1.50 to $1.75 per lb. C.I.F. New York (December 1922), 
It is usually sold on test. The amount imported at present is prob- 
ably about 50,000 lbs. per annum. 

Firm B. (England). No information of any value. 

Firm C. (Cana<la), The dfied juice should be packed in a tin, glass or 
jar container and sealed. The product should he Ixme-dry. 

This firm imports juice from its own estates, packed in ordinary 
kerosene or gasoline tins. 

Firm D. (England) This firm quotes prices from four different whole- 
" sale lists as follows (A) 3/2 per os. (B) 2/6 per oz. (C) 
8/2 per oz. Merck’ii-22/2 per lb* 
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Firm E. (England) No information of any value, except as to packing 
in air-tight containers. This firm states that there is a very 
restricted market in London, as papain seems to have largely 
gone out of use in medicinal preparations. 

Firm F. (England) Market price (Sept. 1922) 7/8 per lb. The 
product should be packed in lead lined cases, containing 
about 56 lbs. There is a fairly good demand for the product 
which is sold on test. It should be free from sugar and 
starch. 

Probably between 250 500 lbs. per month could be taken. 

Firm. G. (England) — branch of New York Firm A. — Market in 
London very limited and consignments sent to England 
appear to have been chiefly exported again. The United 
States of America the chief consuming country. 

The above replies appear to indicate that the chief consuming 
country is America* 

The present price of this product is 3/2 per oz. in London and 
$2/15 to $2/25 gold per lb* in 10 ll)s. bottle (U. S. Pharmacopoeia) 
Powder or $1/85 to $1/90 per lb. Crude, in 150 lb. cases. 

Conclmion}i.--^\\Q cultivation of the Papaya tree lor the pro- 
duction of papain should be an economic proposition on a small scale* 
The plants could be grown with other crops; coffee, or Kapok could 
be grown if the papaya t»'ee are planted widely. 


Beceived for publication 'iOth March 1924. 



enSHBW NUT 0IL. 


By C. D. V. Geougi. 

I N a previous number of the Malayan Agricultural Journal, VoL X, 
Nos. 10, 11, 12, October, November, December 1922 an account 
was given of some experiments which had been carried out with 
Cashew nut oiK as a result of a suggestion that it might be possible 
to utilise this oil in pharmaceutical preparations in a similar way to 
Almond oil. Samples of the oil, both crude and refined by caustic 
soda to remove the free fatty acids, prepared in this department were 
sent to the Malay States Information Agency, London for valuation* 


Results of ExAMiNmoN* 

Samples of the crude and refined oils were submitted by the 
Agency to tlie Imperial Institute for examination. An extract from 
their report is as follows: — 

“ Tliese results (physical and chemical constants of the oil, 
compare table in arliele referred to above) show that the 
cashew kernel oil closely resembles almond oil in most of 
its constants, but that there is a wide difTerence in tho 
solidifying points of the fatty acids obtained from the two 
oils. 

Tho samples of both the crude and purified oils were sub- 
mitted to the test specified for almond oil by the British 
Pharmacopoeia mz. that tlie oil must remain clear after 
exposure for hours to a temperature and should 

not congeal until about ~Ls*0. In lioth cases however the 
cashew kernel oil failed to comply with theses requirements.^' 

Another point noted by the Imperial Institute was the largo 
amount of stearine (solid fat) which had separated from the oil. This 
separation takes place only in a cold elimato, as in this country 
cashew nut od will remain quite clear, even after standing for a 
year. 


OONCLUSIONS. 

The conclusions arrived at by the Imperial Institute are as 
follows : — 

The results of chemical examination show that cashew 
kernel oil, after refining with soda and partially removing 
stearine, could be used as an edible oil. In view however 
of the high price realised by ctishew kernels in the United 
Kingdom for confectionary and dessert purposes, viz. about 
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£8 per cwt. (December, 1933.), it is probable that it would 
be more profitable to export the kernels than the oil. 

Neither the crude jaor the purified oil would be suitable for 
use in Pharmacy as a substitute for almond oil, as the 
cashew kernel oil does not possess all the properties of 
almond oil.** 


Received for 'publication 12th February 1934. 
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^ItfEBlMENTS are bwag canied wii m &m Oh«ni<iai BivJiStob 
^ tha Dapartmetit of AgricuUni^o oii &a elfopt of of 

; variooB typecf of raw rabber to atnio^iierio ooBdlw^e 

f ' In these experiments fee samples of rttbber are being 4,nste(l with 
Vaifioftjei powders and sulphiur is ahio being incor pointed in safeples. 


Although the experiments are not yet complete, they shew ^a) 
that smoked sheet is superior to unsmoked sheet and crepe in resisting 
atmosphedc conditions, (b) that the dusting of powders over the 
surface of the rubber has a protective effect. 


It has also been found that rubber with which sulphur or anti- 
mony sulphide (which contains free sulphur) is incorporated is much 
more resistant than raw rubber. A sample of crepe rubber, conta/ming 
about 4 per cent, of sulphur incorporated on an ordinary crepeing 
machine, after exposure for six months with no protection, exhibits no 
sigb of tackiness^ but the rubber feels slightly harsh to the touch. 

The reason for this is possibly solar vulcanisation. Luff in a 
recent communication in the India Rubber ifournal, has shewn that 
sulphur will combine with rubber under such conditions. 


The incorporation of^'sulphur with pale ctepe in the manufacture 
of pale crepe soles will therefore probably produce a product which 
, may be superior to the raw crepe sole. The incorporation of about 
4 per cent of sulphur gives a slightly yellowish tinge to the rubber. 
Similarly black w^les for use on black boots con fee made by incorpo- 
yatlng lampblack and sulphur while rod soles for brown boots and 
shoea can be made by mixing a small proportion of antimony sulphide 
wife fee raw rubber. These chemicals can be incorporated on the 
. Ompeing rolls without affecting the final character of fee sole crepe. 

Samples of such soles have been prepared and ^nt to the Agri- 
eoltaral Section of the Malayan Pavilion of |he British Empire 
Sihifeition. , ^ 


A sample of smoked feheefc has been used fee f<^tbaard of his 
by an officer in fee Federated Halsiy States Railway^’ Department 
tift aboh t eighteen months and at fee ^e<i«eet pf fee Secretary for 
i^doplture was exammed recently 1^. one of. 


The obeemfeipiis werl, 
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t^ermanont set takes place very readily in raw rubber, owinj? to 
its comparatively poor elastic pro)>ertios. The etlVct of a ])('rio<lic 
load of aboiifc loO lbs, on the rubl>er had produced this permanent set. 
This set however is not of f?reat importance in the case of rubber used 
for such a purpose- The softening and loss of resiliouce is due to the 
exposure to tbu atmosphere. 

The most important feature however is the fact that the sample 
has not becoiue “ tacky.’* This -s due to the facts mentioned in our 
experiments above vi/. (l) amokcvl sheet is more resistant than crepe in 
this respect and (2) the continuous covering of the surface of the 
rubber with fine dust particles, ^^hich confer protective properties on 
tiui surface of the rubber. Tlr‘ latter is the chief res, son for the 
absence of tlie tackiness. The eF’^ct of powdering with dust particles 
is ])art of a general plienonienon, the profcoctiv(‘ action of cerhun 
powders on tlie surfaces of raw rubber, on wliicli investigations are 
being carried out in the chennc.i.l laboratories. The nse of i)iec('s of 
sni )ked shoot for siicli ])iirposes is economical' and tlie first cost is very 
low. ^ 


Another use forlhni shf'ets of rubber is the under sides of nnid- 
guiirds of car^rf. The attrition criu/d by the impact of small grave] 
etc., which wears away the paint, the chief cause of tlu' rusting 
and ])e.j foration of uiudgnards. If thin sheets of raw rubber are 
attached to the under sides of such mudguards, they would prtn'out 
tliis attrition and conseciuent rusting. 

One enterprising estate manager has actually made inner tubes of 
raw rubber and also used raw rubber bands as an extra tread on hia 
tyres 


Berciced for publication 27th Fchrnaiy 1V:U. 



NOTES ON THE EXPERIMENTftL PLANTATION, 
SEROANG FOR THE MONTH OP APRIL, 1924. 


N ew i)lanting material received during the month included cutt- 
ings of Kikuya gra,ss {Pttnnifietum longistyluni) from Ceylon ; 
cuttings of the following grasses. —Australian Blue (k)uch 
iDigitana (lidactuhi)^ Zoysia piuK/etis, and a native species known 
to the Malays as ‘ terapoh ’ or ‘ tehu salak * (Coelorvachis (jlfmdiifoficij, 
Se‘'‘ds of two cover crops, Cent rose nut 2)nhescensi and CyoUihiriti 
(ntagyronJes, native of South Arnenca, were recened from the 
N('llierland J^jist Indies. Cuttings of Mikanui a twining 

1)01 1 ), met with in ho(iges and tlie honlr rs of jungle lliroughout the 
Peninsula, wew obtained from the Experimental Plantations, Kuala 
Lumpur, for trial as a cover plant. Although not Ic'guminous li is 
considered lo be of possible \alue as a covm* pLuit on account ol ils 
(ha ISO habit and rapid growth. 

A number of the Candh^ Nut tnaM (Ateurdes tnloha) planted 
out m tile field dunng November 19*^2, commenced to flower during 
th(' month. The s^a'ds of Atountes montana^ received from Hong 
Kong, have now germinated and it is hoped to plant up an area of 
this tree m the near future. In tliis connection it is intcK'ding to 
note that the trees at the Kuala Lumpur L> perimental Plantation 
have flowered irregularly since December, 192‘L and apart from its 
])()ssihle value as a crop of economu; importance, it i; n, (lesii'al)le tree 
for planting in Malava on account of its large white flowers, borne in 
terminal showy masses. 

'I’he fitly acn* Idock of African Oil Palms (Elans gnineensis) has 
he('n examined for (’mwn Disease and it is found that 7 per cent, are 
at present showing signs of this disease. Fortunately the palms 
a])piair to Slider no iiennaneut ill-(d’foct and in time recover without 
any tracch of the disease remaining. The disiaise is commo.i m new 
jinais of this (U’op in Sumatra and a p.ueeutage of 10 per ccMit. of 
diseased palms is freij iiently seen. 

Ham f(‘ll on 22 days during the month giving a total lainfall of 
IH.dl inclu's. The heaviest rainfall in 21 hours wuns 1 d inches on 
the (Sth on ih(' moiilh. These are the highest totals yet re(*orded on 
the idantation for any one month and any one day. 

The maximum shade temperature was 95‘* F. and the minimum 
()!)" F. The average maximum shade temperature was 92” F. and the 
average* minimum T 1 .4“ F. 

The total run of wind during the month was IIIO.! miles, ami 
the average run for 12 hours from (> a.m to 6 p.m. was 39.42 miles 
and that from p.m. to 6 a.m. 9.6 miles. 

(5-5-24). 
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OIL PALM IX MALAYA. 

By B. Bunting and C. D. V. Gkougi. 

r¥"^HE Oil Palm, Elaeis fjnineensis, the fruit of which yields the 
I two well-known oils of commerce, palm oil and palm kernel 
oil, is indigenous to West Africa. The collection of the fruit 
and the extraction of the oil are important native industries in those 
regions. 

This palm was introduced into the Netherlands East Indies in 
1848, but did not receive serious consideration as a plantation crop 
until the lasu decade, when the demand for vegetable oils and fats had 
increased to such an extent as to encourage the cultivation of oil- 
yielding crops During this period considerable progress has been 
made in the Netherlands East Indies where, according to Rutgers,* 
the area planted with oil palms in the east coast district of Sumatra 
had increased from 8,500 acres in January 1918 to 28,000 acres in 
January 1922- 

Attention was drawn to the possibilities of this crop by the 
Department of Agriculture in an article published in the Agricultural 
Bulletin, Vol. VI, No. 11, September and October 1918. At that 
period a few acres on one asfcate had already been planted. Since 
then the cultivation of the palm has lioen extended on the estate pre- 
viously mentioned and other areas have boon planted, until at present 
the total area under cultivation in this country amounts to approxi- 
mately 5,000 acres, of which 1,000 acres are in bearing. The export 
of palm oil and palm kernels has already commenced. Numerous 
applications for land, together with enquiries for information in 
respect of the cultivation, have recently been made, which show that 
the possibilities of the crop are now being realised by the local plant- 
ing community. 

A. small area at the Government Experimental Plantation, 
Serdang has also recently been planted with this palm with a view to 
investigating the various problems connected with its cultivation. 


^“Investigation on Oil Palms” by Dr. A. A. L. Rutgers. 
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Varieties. 

Although different varieties of oil palm have been described, 
based primarily on the character and composition of the fruit, it is 
somewhat doubtful whether there are any definite fixed types, and 
breeding experiments will have to be carried out to determine this 
point. 

The ** Deli ** type, which is in general cultivation in Sumatra 
and this country, is considered to be most suited to local conditions, 
and it is doubtful whether it will be superseded by other varieties 
from indigenous palms in West Africa. 

The composition of the fruit may vary in respect of {a) the per- 
centage of pericarp and its oil content, (fe) the percentage of kernel 
and its oil content, (c) the thickness of the shell. Improvement may 
be effected by selection work on the existing varieties, to produce a 
type with fruit giving {a) the maximum amount of pericarp with a 
high oil content {b) a thin shell with the maximum amount of kernel 
of high oil content. In selecting parent trees, allowance will have to 
be made for alteration in type due to external environment, which 
may have a greater effect than genetic constitution. 

Cultivation. 

The most suitable soil for the oil palm is an alluvial loam over- 
lying a clay subsoil, which will permit of easy root penetration and 
retention of moisture. Light sandy soil or swampy land is unsuitable. 
Although it may be grown successfully on gently undulating land, the 
flat coastal land, provided it can be properly drained, is likely to give 
the best results. 

In low-lying land, common in the coastal districts, rantas are 
first made through the jungle and the main drains cut immediately, 
in order to dry the land as much as possible before felling is com- 
menced. 

The oil palm is propagated from seed, the time taken for germina- 
tion varying considerably, depending both on age of the seed and 
method of treatment in the propagating beds. Seeds imported from 
West Africa, which have dried, or those which are either unripe or 
over ripe, germinate very slowly, whilst even good ripe seeds obtained 
locally, when sown as fresh as possible, may by no means germinate 
rapidly. This is a serious drawback when a definite planting pro- 
gramme has been arranged and, special attention most be given to the 
method of propagation .in order to accelerate germination. 

The most satisfactory method of germination is to collect only 
ripe seeds and, after removing the pericarp, to sow them at once, just 
below the surface, in specially prepared beds consisting of pure sand 
about 1 foot deep. The beds are exposed to the sun and kept moist 
by constant watering. Immediately the two leaf sheaths appear above 
the surface, which may take from 2 to 3 months, the seedlings are 
removed from the sand beds and planted about 1 to feet apart in 
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specially prepared nursery beds on good Hat land. The seedlings 
remain in these beds until ready for transplanting into the field, which 
may be from 8 to 10 months according to the season when they were 
planted in the nursery bods. 

After felling and burning operations are finished, the land is 
clean-cleared and prepared for planting. The most suitable distance 
of jilantiug in the field is 30ft x 30 ft. triangular (equilateral), 
giving approximately 55 palms per acre. The area should b(‘ care- 
fully lined and holed for planting. Tlie holes, usual ly 2 feet stjuare 
and 2 feet deep, are filled with good surface soil and the seedlings 
planted with the base of the young leaves just above the levcd of the 
ground. Deep planting should he avoided. The oil palm stands 
transplanting fairly well under ordinary conditions, and very in tie 
supplying is necessary. After ydanting, the land .slioiild he clean 
weeded and, to develop the feeding roots, the surface soil at the luise 
of tlie palm should be kept in a friable condition hy digging or fork- 
ing at least once every three or four months. 

As an altt^rnative to clean weeding, leguminous covcu* cro])s may 
ho established in the first year of growth. These will reduce the cost 
of weeding and, at the sam<‘ time, increase the fertihtv of the soil. 
When the voung plants liegin to devolo]), growth may be furtluu* un- 
liroved hy surface cultivation with ])long]js or disi' liarrows. On ])(*atv 
land, where the soil is apt to subside after it is opened, moutiding or 
hanking of the young plants may he nocessa.ry, and tins o^'eratioinuny 
have to he continued until th(^ land has setth'd dow n to its iioi mal 
level. On low-lying land drainage op(‘rations will liave to be carried 
out, since the oil palm will not thrive in a water logged soil. 

On undulating land steps should he taken to ])r(*vent soil wiish ; 
tins is done preferably by {a) planting low-growing cover crops, (h) 
silt-pitting, or (r) terracing, all of winch tend to arr(‘st tlie eio^ion 
by diminishing the force of rain water which carries away the finer 
particles of the surface soil. 

Although catch crops are not generally recomnu'nded, tlu‘v are 
sometimes cultivated in the early stages of (hncdojuiHuit in onhu* to 
provide revenue until the palms come into hearing On ar(‘}is wher(» 
the soil is suitable for the cultivation of coffee, llohusta or its li\ hi- I 
varieties may he grown witli a certain degree of success. 

When the palms come into hearing at tlie end of tlie third or 
fourth year after planting in the field, a regular syshiiu ot luiiiinig 
the leaves at the base of the palm is necessary. The leavers pist below 
the growing hunches of fruit should not be removed until tlie fruit 
is almost ripe and ready for harvesting. The iirumng opiu'atiou 
should he carried out carefully, since the tlu^ fruit production f)f 
heavily pruned palms decreases r.ajiidly. Pruning is now practically 
restricted to the removal of those leaves having a ripe hunch in their 
axils. 

Pollination. 

Observation on young or isolated palms have shown that natuinl 
pollination Hoes not always take place, which has led to experiments 
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being conducted on artificial pollination. The male twid female inflo- 
rescencee are produced on the same palm, but not necessarily at the 
same time and, since the flowers on the female inflorescences remain 
in a receptive condition for a period of only 2 to 3 days after the 
opening of the flowers, it is frequently necessary to obtain pollen from 
a male inflorescence on another palm, otherwise the flowers may not 
be fertilised. 

When artificial pollination is necessary, a ripe male inflorescence, 
denoted by its strong smell of aniseed, is scilected ; after careful re- 
moval from the palm it is held over a funnel and shaken so that the 
pollen grains fall into a suitable receptacle placed beneath the funnel. 
The pollen should be collected in the afternoon and dusted on the 
receptive female inflorescences on the following morning. 

While artificial pollination may be advisable in the case of young 
palms, it may be found unnecessary in the case of older palms which 
may be pollinated sufticiently by natural agencies. Experiments in 
artificial pollination have shown that it can be carried to excess, and 
it remains to be determined to what extent it can be carried out suc- 
cessfully in actual practice over a continuous period. In some cases, 
more particularly on poor land, over-pollination by artificial methods 
has resulted both in the reduction of the size of the fruit and the 
percentage of pericarp. 

Special attention will be given to the artificial pollination of the 
palms planted on the Experimental Plantst'.on, Sordang. 

Pesth and Piseases. 

The oil palm hitherto has not suffered greativ from the attacks 
of insect pests or fungoid diseases ; but the risk of both iiesfs and 
diseases Avill naturally be greater when large contiguous areas are 
planted. 

Among insects pests, the coconut beetle {Oryctes rhinoceros, 
Linn.) and the red -stripe weevil (Uhynchophcn’Hs schachy Oliv.) have 
boon found doing damage, the latter having been known to kill palms 
by boring through the main stem. 

The only disease so far reported, and which appears to be con- 
fined to young palms, is the “crown disease.” This disease is indi- 
cated by a weakening of the leaf stalk of the young leaves, which 
become bent and fall over, giving the crown a twisted appearance. 
Asa rule, after some time, new loaves are formed and the palm 
recovers its normal appearance. 

Other pests w’hich may he mentioned are rats, pigs and porcu- 
pines, which must be exterminated by the usual methods, such as 
poisoning or trapping. 

Harvesting. 

As previously stated, the palms come into bearing at about the 
third or fourth year after planting, and the fruit ripens about six 
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months after pollination. The crop is not evenly distributed over the 
year, the maximum crop being obtained during the dry season and the 
the minimum during tlie wet season ; the maximum production per 
month is about double the average monthly production. 

The fruit bunches are gathered systematically as soon as they are 
ripe and conveyed to collecting sheds, in which they are stored on 
open racks for 3 or 1 days until the fruits fall from the bunch on to 
trays placed below. The fruit is then collected and transported to the 
factory, where the oil is extracted. Great care is necessary in the 
handling of the fresh fruit ; under no circumstances should it be 
allowed to remain in heaps, otherwise fermentation is caused by a 
fat-splitting enzyme iiresent in the pericarp resulting in a large 
increase in the acidity of the oil. 

Experiments have been carried out at the General Experiment 
A.V.R.O.S., Medan, Sumatra employing a threshing machine for the 
mechanical separation of the fruits from the branches, since it has 
been suggested that, when working on a large scale, the method of first 
separating the fruits in the field, in addition to requiring the erection 
of a large number of collecting sheds, may not be practicable. 

In these experiments it was found that, although the separation 
of the fruit could be effected much more rapidly, the fruit was so 
bruised as to cause a consideiable increase in the free fatty acid 
content. If, however, the branches of fruit were sterilised by immer- 
sing in boiling water before passing through the threshing machine it 
was found that there was no increase in the free fatty acid content of 
the resultant oil. 

As compared with the previous method the disadvantages are 
that approximately twice as much material (about half being waste) 
must be transported from the field to the factory and that larger heat- 
ing vessels are reipiired. The advantages are that no collecting sheds 
are necessary and that labour is considerably reduced. It is not yet 
possible to give details in regard to the difference of working costs 
between these two methods, since the two have not been compared 
in this country. 


Composition op Frvit. 


This following table and the chart on the opposite page show 
the average composition of the fruit from this country. 

per cent, 
f Moisture 33 
Palm Oil r)8 

1 


/ Pericarp 58 per cent. 


Fruit n 


Nut 42 per cent. 


\ Residue 14 
per cent. 

[Shell 85 piBr cent. fPalm Kernel Oil 43 
< Moisture El 

1 Kernel 15 „ ( Residue 42 


Proportion of Palm oil on whole fruit - 31 per cent. 
Proportion of Kernel on whole fruit ~ 7 per cent. 



Annual. Yields of Oil Palms. 


Individual palms may produce from 6 to 1C bunches of Iruit per 
annum, whilst the weight of picked fruit may vary from 40 to 145 
lbs. per palm per annum according to age. 


The following are estimates based on palms planted 55 per acre 
and calculated on the yields of pericarp, palm oil and kernel given 
above. 


Age of Palm. 

1 

Flints 
per palm 
per 

annum. 

1 

Fruit 

I per 
aero. 

Peri - 
carp 
per 

acre. 

Palm 

Oil 

per 

acre. 

Palm Oil 
Output 
per acre 
(85% 
basis. ) 

Ker- 

nels 

per 

acre. 



lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

4 th 

year 

45 


1 136 

rer 

652 

173 

5th— rih 

>» 

90 

4950 

28r2 

1531 

1801 

346 

8th — 10th 


100 

5500 

3190 

iro5 

1449 

385 

1 

nth— 1 5th 

1 

»» 1 

125 

(>815 

3988 

2131 

1811 

181 

16 th— 30th 

»» 1 

145 

1075 

4626 

24:2 

2101 

558 


The above is a conservative estimate and it is probable that 
under good conditions these yields will be exceeded. 

Extraction of Oil. 

The oil palm fruit contains two distinct oils, namely, palm oil, 
present in the pericarp and palm kernel oil, contained in the kernel. 
As previously stated, the preliminary treatment of these fruits 
calls for special attention since there is present in the peri- 
carp an active fat-splitting enzyme. It is important that the 
fruit be picked when ripe and treated while still fresh, otherwise a 
large part of the oil will be decomposed, with the formation of an 
abnormal proportion of free fatty acids. With care, this acidity can bo 
kept below 5 per cent ; but if the fruit be left untreated for some time 
after gathering and the oil extractwl by the primitive native method 
employed in West Africa, boiling out with water, it may contain up 
to 50 per cent, of free fatty acids. 

The method adopted to obtain palm oil of high quality consists 
in a preliminary heating of the fruit to destroy the ferment ; the hot 
fruit is then pressed in order to obtain as much of the oil as possible 
without cracking the nut. The partially expressed pericarp is then 
stripped from the nuts in a special machine known as a depulper or 
depericarper and, after drying, is pressed again to obtain the remainder 
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of the oil. The fibrous residue is used as fuel, having no value as a 
feeding stuff or fertiliser. 

Mention might also be made of a modification of the method of 
extraction involving the use of a centrifugal extractor. In this modi- 
fied process, the fruits are steamed and charged into the extractor in 
which the greater proportion of the oil and moisture is removed. The 
centrifugal action also facilitates the separation of the nuts from the 
fibrous residue, which is then pressed as described in the process. It 
may be necessary to treat damaged fruits separately. 

The oil is then allowed to settle and is strained into casks for 
export. Care must be taken in the selection of the casks, oak staves 
being preferable in order to minimise the loss arising through leakage. 
Casks of standard size are employed, 10 tons of oil requiring about 15 
casks. 


Extraction of Kernels. 

After separa.tion from the fibre, the nuts are dried and cracked in 
a nut cracking machine, the kernels being separated from the shells by 
flotation in brine or clay suspended in water. The kernels are then 
dried, the shells being used as fuel. 

The oil from the kernels is usually obtained by hydraulic 
expression. Tlio kernels are ground and hot-pressed twice on account 
of their high oil content. The residue, which still contains a small 
percentage of oil, is used as a feeding stuff. 

In view of the demand for palm kernels in the home markets it is 
unlikely that palm kernel oil will be manufactured in this country ; ti 
is therefore preferable to export the dry kernels rather than the oil 
and cake separately. 


Uses. 


Palm oil finds a varied application in industry according to its 
free fatty acid content. While an oil of medium quality is employed 
largely in the preparation of soaps, candles, lubricating greases and in 
the manufacture of tinplate, an oil with a minimum quantity of free 
fatty acids, from 8 to 4 per cent., can be used for edible fats. 
Hitherto the quantity of such high grade palm oil available has been 
limited ; but, with regular supplies, it should be able to compete as an 
edible fat with either coconut or palm kernel oil, since it has been 
proved that high quality palm oil forma an excellent basis for the 
preparation of substitute butter and cooking fats. 

As stated above, palm kernel oil is used chiefly in the manufac- 
ture o( edible fate, smaller quantities being employed in the soap 
making industry, ^alu^ kernel cake constitutes an ingredient of many 
feeKling staiffs> 
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VaLUB of PaODUCTS. 

The present London quotations (March 1924) for oil palm 
products are approximately as follows : — 

Palm oil (Lagos) 

Palm kernels 
Palm kernel oil 
Palm kernel cake 

The quotation for Lagos palm oil applies to an oil with a free 
fatty acid content of 18 per cent., calculated as palmitic acid. A 
premium of Is. 9d. is paid for each per cent, of acidity below the 
standard, thus a- premium of 15 •< Is. 9d. = £1. 6s. Sd* per ton extra 
would h« I'l.r an oil of only 8 per cent, acidity. It is possible 
with i ] r( fiMiMtion to keep the acidity of palm oil, produced 

tilptihili')]! within this limit. This premium for 

puhti oil iiu\ iij^ a low free fatty acid content was based on the native 
prepared oil received in the European markets from Africa and is not 
commensurate with the extra expense involved in the production of 
such a high grade product as can be prepared under plantation condi- 
tions. It is understood that the revision of this premium is at present 
under consideration. 


£40.5.0 per ton. 

£ 20 . 0.0 „ „ 

£45.0.0 „ „ 

£ r.0.0 „ „ 


Conclusions. 

From actual experience gained in the cultivation of the oil palm 
in this country, it is considered that this is a crop well worth develop-' 
ment on a plantation scale. The yields recorded locally are sufficient- 
ly promising to warrant the outlay of further capital for this industry, 
and its considered that the return on the capital invested will 
undoubtedly be greater than that obtained from the cultivation of 
coconuts. In this connection the details given below, comparing the 
returns which may be expected under normal conditions from both 
coconuts and oil palm in full bearing may be of interest. It should 
be borne in mind that the estimates for the African oil palm are 
based on figures previously given and are therefore a forecast, since 
there is no plantation in this coqntry on which the palms are in full 
bearing. 

Returns from Coconuts . — A good coconut plantation in full 
bearing should produce an average of 60 nuts per palm per annum, 
which, with 55 palms per acre, will give 3,800 nuts per acre per annum, 
equivalent to a yield of 16 owt. of copra per annum. 

The actual return from 1 acre of coconuts at current prices would 
therefore be as follows : — 

16 cwt. of Copra at £29.10.0 per ton = £23.12.0. 

Returns from Oil Palm . — Beferenoe to the table previously 
given will show that the estimated yield from palms in full bearing, 
allowing only 85 per cent, extraction of the theoretioal figure for the 
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oil cpntent, is approximately cwt, of palm oil and 5 cvvt. of 
kernels per acre per annum. 

The aotual return from 1 aore of oil palms at current prices 
would therefore be as follows : — 

18i cwt. of Palm oil at £40.5.0 per ton = £37.14.8 
Add premium at Is. 9d. for 3% acidity = 1. -1.0 
5 cwt. of Palm kernels at £20-0.0 per ton ~ 5. 0.0 

£43.19.2 


Although the return from palm oil is considerably greater than 
that from coconuts exported as copra, it must be remembered that 
both the preparation of the palm oil and the extraction of the kernels 
involve a heavy outlay for plant and machinery. This additional 
expense must therefore be taken into account when making a fair 
comparison, since no machinery is required for the preparation of 
copra. 

Received for publication I5th April 19^4. 



FURTHER REPORT ON NIPAH PALM. 


By B. J. Eaton and J. H, Dennett. 

A Preliminary and interim report on the investigation of Nipah 
Palm was published in the Malayan Agricultural Journal, 
Volume XI, No. 3, March 1923. 

During the period which has elapsed since the publication of the 
above report, tapping experiments have been continued. A large 
number of estimations have been carried out on the sugar content of 
the juice and an investigation has been made in connection with the 
disappearance of alcohol from the juice after standing for some days. 

The question of the sugar content of the juice is most important 
to the alcohol manufacturer, who as far as possible requires to 
standardise his “ mash.** 

Situation of Tapping Area. 

The investigations through out the year have been carried out on 
palms situated at the 15} mile Klang-Kuala Selangor Hoad.’*^ 

Description of Area. 

Experimental tapping was commenced on palms on this area in 
February 1923, The palms on the area at the commencement of 
tapping were far from being under optimum conditions, and had been 
cut for attap manufacture ; while none of the palms were in drains. 
The land is not flooded except at certain i>eriods during the rainy 
season and all the palms were situated at some distance from the sea 
sub-drain. 

Observation on yields this year have been less difficult since, 
although the tapping has not been under the continuous daily super- 
vision of a European Officer of the Department, a large amount of 
supervision work has been done by Mr. N. Fish of Bukit Ijok Estate 
to whom thanks in this connection are due. 

Construction of Experimental Catch Drains. 

About two months after tapping was commenced, a catch drain 
was dug round a certain group of palms in order to ascertain whether 
any changes in the yields were produced by such means. The drain 
was circular and was constructed so that no palm was actually in the 
drain, the whole group being situated within, and at a distance of two 
to three feet from it. In order to have all the palms in the group 
situated at the same distance from the water a diametric cross cut 
was made. 

The results obtained (see Table II) show the marked effect of the 
drain in increasing the yield of juice. 

* See M.A.J. Volume XI, No. 3, March 1923, p. 51 first paragraph. 
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Observations on Tatpino. 


In the previous publication (vide supra) on the investigation it 
was stated that experiments would be carried out to endeavour to 
reduce tbe period of yireliminary treatment by tapping the immature 
flower stalk ; the mature fruit stalk was also iirepared in a manner 
similar to that which is used by toddy tappers in tapping the Coconut 
spathe. 

No satisfactory results were however obtained by these methods. 
On tapping the immature flower stalk a few cubic ceiritinu'.ti'us of juice 
were obtained for two or three days, after which the stalk withered. 
No juice was obtained from stalks treated by toddy tapping methods. 

The moat striking and important observation on the tapping 
expeiiiments this year is the fact that the palms have been yielding 
juice for the whole twelve months of tapping. Such an olieervatioii 
may not appear very important until it is remembered that in all 
other countries whore nijiah is indigenous the tapping is seasonal and 
ranges from four to six months. This confirms the statement of 
many Malays who have been questioned in regard to this riiatt(‘r. 

On the other hand it is still uncertain whetlier the palms (jan he 
tapped continually year after year. It is possible, although from 
recent observations it does not seem probable, that a jialin mav he 
killed by continued tapping. The next two to three ycais should pro\e 
or disprove such an idea- 

From the quantitative point of view the yields are of great inte- 
rest as the summary in Table I will sb^w. 

The ar^erage numbers of Palms as Distinct from “ StanrW tn 
Tapping during any month. Although Variable^ is certainJu not 
more than half the number indicated in column 4 of the Table I. 

Ihiring the months of November and DGComlxir U^2;l and Janu- 
ary 1924 it is known that the palms in tapping average not more 
than one third of the stands indicated. 

The figures shew conclusively that a yield of one (juartor of a 
gallon per palm per day, indicated in the previous report, can ho 
maintained over a whole year. Whether these yields can ho main- 
tained perennially is still in process of being ascertain^!. 

Records for February 1924, so far as is knowm at the time of 
waiting, indicate increased yields. Tbe results obtained certainly 
encourage further work on the problem. 

Tbe last column of Table I indicates approximately the ])ercont- 
age of palms (not “stands”) which yield noc less than i gallon per 
diem. It will be seen that the percentage has risen from 25 at the 
commencement of tapping to 75 in January 1924. 

Tbe gradual increase in yields which is being shewn as tapping 
proceeds, is probably due largely ti the fact that for a period of 
tw^elve months no stands have bcun cut for attap manufacture. Yields 
and period of tapping of a number of spatbes (as distinct from stands 
or palms) are given in Table II. These yields have not Ix'en selected 
but are taken in order as they oecur tii tbe tapping recoi ds. 
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t The word “ stand ” is used to distinguish from a whole palm. It should be noted that from a single seed three 
or four “ stands ’* of nipah grow which together constitution one palm. 

The formation may be compared to the shape of the ace of clubs, so that if palms are planted at 300 per acre 


Table II. 


Yields of juice from individual spathes in Gallons, 



At commencement 
of tapping. 

At time of 
writing. 


Spath( 

Period of 
flow (days.) 

Yield 

(gallons.) 

Period of 
flow (days.) 

Yield 

(gallons.) 

Remarks on two previous 
columns. 

A 

125 

28.’) 

00 

9.3 

Still flowing. 

B 

n 

10.0 

202 

45.0 

Ceased from 5th January. 

0 

97 

14.1 

!)5 

14.8 

Still flowing. 

B 

110 

2()A 

56 

5.5 

Ceased December 21th. 

(ireater Yields were 

obtained on intermediate 
stalks. 

E 

121 

10.5 

130 

1.5.1 

Still flowing. 

F 

72 

r.i 

92 

28.5 

Do. 

G 

()G 

3.7 

117 

9,5 

Do. 

H 

32 ' 

1.2 

96 

6.3 

Ceased December 30th. 

I 

1«5 

8.3 

1 55 ) 

17.0 

Still flowing strongly. 

J 

44 

1.3 1 

158 

11.2 

Still flowing. 

kI 

1 Negligible 

... 

115 

8.9 : 

Ceased January 23rd. 


2 55 

1.': 

125 

10.0 

Still flowing. 

l( 

1 Negligible 


107 

17.2 

Still flowing (2 spathe). 

^ 1 

2 92 

7.0 

!)2 

12.7 

Still flowing. 

M 

!U 

7.0 

152 

11 4 

Do. 

N 

40 

1,0 

103 

9.1 

Do. 

0 

4f) 

2.0 

38 

1.6 

Ceased December 29th. 

p 

17 

1.3 

120 

10.0 

Still flowing. 

G 

n 

1.3 

11 t 

15,0 

Finished 11th January. 

R 

85 

8.2 

15 

1.0 

Just starting. Ma.\imum 
in about G weeks. 

S 

81 

5.7 

93 

9 0 

Still flowing. 

T 

45 

1.1 

90 

1,0 

Ceased 25 th January. Not 
yet reached maximum. 

U 

39 

1.3 

31 

1.8 

Still flowing. 

V 

98 

7.1 

151 

17.4 

Ceased January 11th. 

w 

07 

2.7 

139 

12.2 

Two spathes part of time. 
Still flowing strongly. 

X 

08 

3.-1 

30 

4.7 

y 

90 

5.7 

39 

2.7 

Almost ceased. Very poor. 

z 

58 

1.9 

103 

16.1 

Ceased January 11th. 


Obsekvations on Table II. 

The letter in column I indicates the “ stand*’ concerned. 

Columns 2 and 3 given period of flow and yield in gallons of 
individual spathes after the commencement of tapping in Fehruary 
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1923, while columns 4 and 5 give the period of flow and yields to date 
of other spathes at present being tapped on the ijame ** stands.” 

In certain cases the spathe has ceased to yield and another has 
not yet come into tapping on the same stand/* in which ca.9e the 
date of cessation of flow or tapping in given in column 0. With the 
exceptions of the spathes on “ stand” 1) which yielded well from the 
commencement, “ stand” Y which has shewn poor yields throughout 
and stand” E which has remained constant, a very marked increase 
in the yields is shewn at the end of the period of twelve months. 

With not more than three exceptions latterly each spathe during 
some period of the flow, has yielded twenty fluid ounces ])er diem, 
which based on two stands per palm yielding at any one time an only 
one spathe per “stand” gives a yield of J gallon of juice per day. 
(This increases the percentage of palms yielding i gallon of juice per 
day to 90). This is of interest but should not be allowed to weigh 
too heavily in the calculation of essential yields. 

It will be seen also that the average period of tapping per spathe 
is between three and four months. It is of interest to note that 
spathes A.lbO.D.E. & were on jialiiis surrounded by catch drains. 

Ettrtiieh Ctibmtcat. lNVKSTm.\TioNa OF Juice. 

Chemical investigations on the sugar content and late of deterio- 
ration of the juice were carried out during the latter half of the year. 

As on jirevious occasions, for purposes of examining the sugar 
content, the juice was preserved wuth alcohol. It was subseijuently 
estimated by means of the saccb an mete rand fob lings solution. 

The sugar content, the volume of juice (in fluid ounces on the 
date on which the sugar content was estimated and the iiroduct 
“ volume of juice x sugar content,” i.e. the yield of sugar in ounces 
per day, is given in table 111. 


Table III. 


Date. 

Spathe No. 

j 

Sugar content 
of juice 
(per cent.) 

VoL of 
juice in 
fluid ozs 

Yield of 
sugar in 
ozs. 

l(i-7-2;{ 

2 

ir.15 

48 

8.23 

17-7-2:1 

2 

n.io 

49 

8.40 

1D7-2;I 

1 

15.4 

82 

4.92 

18-7-23 

1 

15.4 

82 

4.9i 

18-D2:i 

4 


31 

.5. '5 

19-7-23 

11 

26.3 

32 

8.41 

19-7-23 


]9.1 

38 

7.25 

20-7-23 

20 

22.8 

21 

4.78 

20-7-23 

21 

22.3 

19 

4.25 
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Date. 

Spathe No. 

jSugar content 
of juice 
(per cent.) 

Vol. of 
juice in 
fluid ozs. 

Yield of 
sugar in 
ozs. 

8-8-23 

2 

11.2 

59 

8.36 

8-8-23 

1 

15.0 

86 

5.10 

9-8-23 

2 i 

1-t.O 

53 

^42 

9-8-23 

1 

15.6 

35 

5.46 

10-8-23 

2 

16.2 

.51 

8.26 

11-8-23 

2 

13.9 

3.3 

4.59 

11-8-23 

2 

15 3 

52 

7.9S 

12-8-23 

1 

14.1 

h: 

5.21 

12-8-23 

2 

14.0 

64 

8.95 

12-8-23 

8 

16.0 

25 

4.00 

23-8-23 

20 

21.2 

22 

4.66 

24-8-23 

20 

21.8 

26 

5.66 

25-8-23 

20 

15 9 

19 

3 02 

26-8-23 

20 

19.1 

19 

3.62 

27-8-23 

20 

8.0 

24 

1.92 

29-8-23 

20 

10 2 

24 

1.92 

30-8-23 

20 

10.2 

24 

2.n 

9-9-23 

2 

14.3 

63 

9.00 

10-9-23 

2 

13.0 

48 

^25 

11-9-23 

2 

14.6 

54 

;.88 

12-9-23 

2 

16.1 

55 

5.85 

11-9-23 

2 

15.3 

54 

8.25 

1.5-9-23 

2 

14.r 

59 

8.67 

lG-9-23 

2 

15.t 

61 

9.12 


Ifc is will be seen that there is a great variation in the sugar con- 
tent of different palms and also variations in the daily content of 
individual palms. 

For palms giving normal yields, the sugar content appeal's to 
«»verage five to six ounces per diem except at the commoncoment and 
«nd of tapping, although it should be noted that the results obtained 
on only seven palms are included in this table. 

Calculation of the sugar content of palms included in the pre- 
vious report also indicatexi a yield of five to seven ounces daily. 

Fubtheb Prbliminaht Investioation on the Keeping 

PliOPBHTIES OF THE PUESKIIVKD JiTICE. 

Investigations on the keeping qualities of the preserved juice were 
carried out in conjunction with the Plant Physiologist. 

Experiment !, — Three half gallon samples of the semi-fermented 
juice were collected from the unwashed porous native collei ting jiofH 

One of these samples was treated with 20 ccs decinonnal sul- 
phuric acid, the second was treated with a small amount of toluene. 
;and the third was used as a control. 
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Portions from these samples were distilled after four days with 
the following results : — 

Table IV. 

Alcohol 
(per cent.) 

Samples treated with sulphuric acid ... 5.45 

do toluene ... 4.80 

Control ... 7.90 

An attempt was also made to estimate the residual sugar by use 
of the sacchari meter, but this was a failure possibly owing to the fact 
that the wild yeasts which attack the two hexese sugars, resulting from 
the inversion of the sucrose, do not react so vigorously with the 
levuloee as with dextrose. 

The above results indicate that sulphuric acid might be used to 
prevent premature fermentation if it is required to manufacture 

alcohol with specific yeasts, the acid being subsequently removed at 
the distillery by the addition of the calculated quantity of lime. 

An acid is useless if it is desired to manufacture sugar, since the 
acid, while preventing fermentation, greatly assists inversion with the 
production of the very undesirable invertose. 

Owing to the high alcohol content figure obtained for the control 
sample above, further samples were collected for investigation of the 
keeping properties. 

Experiment 2 , — Three samples of the semi -fermented juice wore 
obtained direct from the collecting j>ots and portions of these wore 
removed at intervals for the determination of alcohol and residual 
sugar. 

The results obtained are given in table V. The juice was collect- 
ed on the afternoon of November 4th. 


Table V. 


Date. 

Sucrose 
per cent. 

Invert 
sugar 
per cent. 

1 Acidity 
ptu» cent. 

Alcohol 
per cent. 

1 pH 
Value. 

] 

5-11-23 

0.8 

2.0 

0.25 

C.l 

8.5 

6-11-23 

0.02 . 

0.10 

• .. 

7.3 



0.02 

o.or 

0.B5 

... 

8.5 

10-11-23 

nil 

trace 

0.516 

6.9 

. . . 

14-11-23 

nil 

nil 

0.516 

6.6 

8.5 

15-11-23 

nil 

nil 

0.510 

6.5 

3.5 
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The results confirm those published previously for a somewhat 
similar experiment, on juice collected from the spathe in gljiss vesstils. 
Tn the above experiment the collection was made in unglazed semi- 
porous earthernware pots to which the greater inversion and ferment > 
ation are due. 

It will be noted that the pH value, is constant throughout. 

The results in the above table also confirm the statement made 
in the previous publication that conditions here differ very consider- 
ably from those in the Philippines. 

The bottles in which the juice was contained wore not corked, 
but were left open in order that there should be as little cliecdi to 
fermentation as possible. 

Determinations on the fresh jitice, taken at the saim^ time m,s the 
above samples, shewed a sucrose content of between Jfi and 10 })er 
cent. 


The efficiency of the natural fermentation process ihc'reforc', bascnl 
on the above figures, is about per cent, against 06 to 0< ])er cent 
which would bo obtained in good commercial practice. 

DMPATiTUKNTAL BrU-COMMITTEE. 

A departmental sub'CommiUoe consisting of the Agricultural 
Chemist, Agriculturist, ((lovornment Plantations,) and Plant 
Physiologist was formed some months ago to deal more fully with 
Ni))ali Palm. 

Work will in future be carried out by a inomber or members of 
this committee, according tji its nature. 

Summary. 

Investigations during tlie year have shewn that tliw yitdds 
previously suggested as ])ossihlo can be obtained and uiiiiiitMiiied at 
least over a period of 12 months. 

Further it has been shewn, on a small scale, that the yudds eaii 
he greatly increased by keeping a permanent supply of water round 
the roots of the palms. 

Tapping up to the present has been maintained on about thirty 
‘ stands ”. 

Results of analysis shew that the sugar content is variable, 
although an analysis of the contents over the whole area in t}i]>|)ing 
during 1924 should be sufficient to strike an average. 

Sulphuric acid presents possibilities as a control for the alcohol 
manufaeturer, although further experiments are necessary. Up to tlie 
present, no suitable substitute for lime has been discovered loi* th(i 
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preservation of juice intended for sugar manufacture. The excessive 
amount of lime required, except under very sterile conditions, makes it 
an objectionable preservative. 

Future Investigations. 

The number of “ stands ” in tapping will be doubled during 1924 
and a survey of the sugar contents of every spathe in the area will be 
made. 


Further planting is in progress, involving dififerent distances and 
other methods of propagation. 

The results obtained by the digging of “catch” drains ai'e so good 
that moat of the area in tapping will be treated in a similar manner. 

Further investigation will be carried out this year on methods of 
preservation of juice. 

The Plant Physiologist also contemplates further investigations 
on the juice during the next twelve months. 

lUco.ived for publication 20th March 1924, 



A PRELIMINARY NOTE ON A NEW BARK 
DISEASE OP HEVEA. 


Bt a. Thompson. 

T he renewing bark of rubber trees has been damaged recently by 
a fungus jjrowth, similar to one which formerly was observed 
to grow superficially on young bark at the corner of a tapping 
panel, where it formed a patch of white mycelium from 1 — ^ inches 
in diameter. This fungus was never observed to have penetrated the 
bark and disappeared normally by scaling of the bark. 

At the end of 1922 and the beginning of 1023 several specimens 
of bark attacked by this fungus were received from various parts of 
the country, and in a few instances it was noticed that slight penetra- 
tion had occurred. 

During the last quarter of 1923 the fungus again became active, 
and specimens of the attacked bark showed that damage was being 
done, as in the majority of cases the fungus had penetrated to the 
wood, and caused the bark to rot. 

Bymptomh. 

One of the first signs of the present attack is a small fan of 
mycelium i — J an inch above the tapping cut, later forming a small 
plate of white mycelium, with a mycelial fan at the edges. A number 
of these plates may be formed, some at the corners and otheu’s in the 
centre, of the tafiping cut. Later on some of these plates fuse toge- 
ther into several patches which may be from (J — S inches in diameter. 
The disease can bo seen from a considerable distance as these ])atchos 
are conspicuous, being white at the edges where the fan-like mycelium 
creeps over the bark, and whitish grey in the centre where the bark is 
rotted. 

Trees which were opened up for tapping on January 1st showed 
the disease after 3 weeks daily tapping. The disease, therefore, can 
become evident three weeks after infection and possibly sooner. 

Little is known as yet about the method of infection, as inocula- 
tions of the fungus into the bark of health trees have so far produced 
no result. 

Control. 

Up to the present the disease has proved amenable to treatment 
by putting the affected trees out of tapping and painting them with a 
10 — L5% solution of Agrisol or Brunolinura plantarium, for two 
applications with 7 days interval between. All the trees in the affect- 
ed area should be painted with a disinfectant e.(i, h% Izal, 10—1 .'5% 
Agrisol, Bniuolinum or Brunolinum plantarium. As a precautionary 
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measure it would be advisable to sterilise the tapping knives of the 
rooiie} tappmti the affected plocs. 

The disease is not as yet very serious, as only a few trees are 
attacked at the same time. The fungus appears to have been educated 
up to definite parasitism in a comparatively short space of time, and 
for fear of further developments it should be taken in hand at once. 

Beceioed for publication 20th February 1924^ 



THE UTILISATION AND WASTE OP WOOD IN THE 
PREPARATION AND PAeKING OP RAW RUBBER. 


By B. J. Eaton. 

T his paper, which deals with the utilisation and waste of wood in 
the manufacture and packing of raw rul)b(‘r has been written at 
the request of the Chief Secretary to Government F.M.S. 

Before discussing the problem of the utilisation of wood in the 
preparation and packing of raw rubber the following extracts may be 
quoted from a publication on ‘‘ Wood in the Federated Malay States, 
Its use, Misuse, and Future Provision ” by G. E. S. Cubitt, Conser- 
vator of Forests, F-M.S. and S.S., published by the Government 
m vm). 


I. Waste: — (page 1). During the last twenty years more wood 
has been wasted in the Federated Malay States than has been used. 
Waste of such magnitude must always be a matter for regret, but it is 
a serious evil when combined, as it is here, with a shortage or bad 
distribution of supplies. 

I. (vn) 8. Waste Due to Deliberate {or Unanticipated) Destruc- 
tion. (<^) timber burnt by the planter^ {pages 2-3) — Assuming that 
the area of rubber plantations is one million acres (N. B. It is proba- 
bly nearer million acres, although not all of this was forest when 
tlie rubber was first planted, B. J. E.) and that each area held 50 tons 
of wood, we are confronted with the following facts (b) such a stock 
of wood at the present rates of consumption would have kept the 
country supplied for about twenty years with all the wood it 
required. 

(c) An area of natural forest equal in quality and size to that 
burnt and similarly situated is sufficient, if properly managed, to 
supply for ever from one tenth to one fifth (probably more nearly 
one fifth) of the present demand for wood. 

II, 0. Consumption of Wood , — It is estimated that in Ihl!) the 

consumption of wood by rubber factories amounted to I tons in 

the four States. 

II, 10. Item 4. {pages 3- A) These figures are am rod at as 
follows , — One ton of vrood for every 1085 lbs. of lOG, tons of rubber 
exported ; rate of consumption calculated from actual results on a 
rubber output of 5,075,576 lbs. by the Societe Internationale de 
Plantations et de Finance. (Note : — It is not stated whether the whole 
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output is calculated as smoked sheet , presumablv the fif?ares supplied 
by the S. I. P, E. F. are for fuel consumed in the manufacture of 
smoked sheet B. J. E.). 

IJI, 13. Source of Supply (fKtga -Rubber planters state 
that, with proper management, their i)lantation8 can be made to 
supply from thinnings and from uMturally dead Avood, all the 
domestic requirements of their labour force for fuel in addition to the 
timber required for smoking rubber, estimated to amount in all at 
2 tons per head of the labour force. It should liowever be stated that 
such supplies are by no means always availalilo, and that some 
planters are already finding difticulty and incurring heavy expenditure 
m purchasing fuel for their smoke houses. 

IV. >^t). (page 12). An advance was made in litli when, owing 
to the difficulty of preventing or dmiiin.shing the waste of timber on 
alienated land, the Governme.nt agretid.- - 

(iv) that a condition might ho insert'd in titles permitting the 
Forest Department to extract timber from alienated land 
until the land was reipiired for clearing, 

(vi) that Land and Forest officers should be instructed that, 
if possible, all first class timber should be removed from 
alienated land before it was burnt. 

(vii) that the Resldcuit might, on the recommendation of the 
Conservator of borests, prohibit, in particular cases, 
clearing and burning in c'xcoss of the area to be ])lante(l 
up, and might iviimre a scheme of operations to be 
submitted before clearing was begun. 

(ix) that Residents miglit, iii tboir discretion, charge a 
premium on land hearing soixie relation to its forest 
value. 

VII. :\2. (page 11). The rubber planter ruthlessly destroys the 
forest, making little or no use of the timber. 

IX. (iii) page ]H). The abandonment of rubber smoking and 
of the use of wociden cases for packing rubber. 

-in. It is generally admittel that the smoking of rubber is not 
really nece^^isary and that it is done partly because Fine Hard Para'’ 
from the Amazon is smokf'd, but chiefly to satisfy the prejudicps of 
the London market. The Fnited States Rubber Oompaiiy, with an 
output in Sumatra of 1, 000, ()()() Ihs. a month, neiilier smokes its 
rubber or packs it in Avoodon cases, and what Ibis and other companies 
do, can be done by all, if concerted action is taken. The use of ba.?^ 
for packing rubber would hot effoct'i a great saving, as most of the 
wooden cases now used are ini ported, but, if the large quantities of 
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wood (mostly rubber wood) now used for smoking were saved, part of 
it would no doubt be sold for domestic use and the demand on the 
forests be correspondingly decreased, probably with a lowering of 
price. If rubber is smoked, oil which gives good results might per- 
perhaps in some cases be used instead of wood. 

(xi) (page 20). Planters to be made responsible for producing 
fuel for their own requirements. 


57. Prominent planters assert that rubber plantations yield 
enough wood for domestic and factory use on their estates. It should 
therefore be declared that rubber planters have no claim on adequacy 
of supplies, either a wood -lot should be reserved on each estate, or 
quick-growing firewood trees should be planted. In the latter case 
the advice of the Forest Department would be at the disposal of the 
planters. 

(xii) page 20 K The Prevention of Unneceumru Defiiruction, 


.VS. ^Phis refers particularly to destruction by the rubber 
planters, which the present rules are inadequate to prevent. It should 
be impressed on planters that timber has a value, and it is suggested 
that tins might be done in one or more of the following ways : 


(^/) the timber should be paid for; 

(/>) the planter should be compelled to extract from the 
estate and deliver to Government, on terms to be agreed 
upon, such timber as Government may demand ; 

(c) the grant of land should not convey any absolute right 
to the timber on the land ; 

(rZ) a lueiiiium should bo ])aid for the timber, recoverable at 
fixed rates for any timber utilised and not wasted. 


There is some difference of opinion as to the extent to which U^) 
is possible. Planters on tlie one hand complain that, though they 
ofb'r timber freo to anyone who will take it away, few will come 
forw'ard to do so ; timber cutters on the other hand assort that the 
conditions imposed by planters to prevent damage to the estate render 
the removal of timber almost impracticable. 


Planters say that, when forest is felled and burnt, the greater 
part of the good timber escapes serious damage and can then be 
extracted, but timber cutters generally object to work in an open 
plantation on account of the heat, and complain that charred timber 
datnagols their tools and is harrier to work than green timber. If these 
difficulties can be overcome, it should at least be possible to arrange 
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for the more durable timber to be stored for future use and a useful 
stock of seasoned material accumulated. 

To sum up, the Conservator of Forests issues a strong warning in 
connection with the present rate of destruction of timber, which is in 
danger of exhaustion* and urges the vital necessity of providing for 
the distant future. 

Utiusation op Wood in the Pbepakation and Export 
OP Raw Rubber. 

Wood is at present used in connection with the manufacture and 
export of rubber cbiefty for two purposes : — 

{a) for the manufacture of packing cases for export of all 
grades of rubber; 

(ft) as a fuel for the drying and smoking of rubber chiefly in 
the manufacture of smoked sheet. 


The greater proportion of the wood used for packing cases is 
imported into the country, suitably cut and ready for the manufacture 
of packing cases, while the wood used as fuel for smoke houses is 
entirely from local sources. In addition a certain amount of wood is 
used either direct or after conversion to charcoal, as a source of fuel 
for the prime mover in the factory (Suction gas engines etc.). As is 
well known, the packing cases at present in use are those known as 
Momi cases imported from Japan and the well known three-ply 
Venesta or similar cases, manufactured chiefly in Europe. Tea 
chests are also used to a small extent. In Singapore* considerable 
quantities of rubber are packed in boxes, larger than the average 
sized Momi or Venesta cases, and made from local wood such as 
meranti. No figures are however available os to the amount of local 
wood consumed in this way. 


Packing Cases, 

As far as the writer is aware, no estimate has been prepared or 
fs available as to the amount of wood imported in the form of Momi 
cases or Venesta cases, but a fair approximation can probably be 
arrived at on the basis of the amounts of rubber exported annually 
from Malaya* from the average weight of wood in a packing case and 
the average weight of rubber contain^ in such cases. 

In former years, Venesta cases were used almost solely on all 
estates, but during and since the war, a greater number of Momi 
cases have been used. 

The following basis has been used for the calculation of the 
ttmount of wood utilised for packing cases : — 
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In the above table, the nniiil)or of Ciises and amount of wood used 
for packinj^ cases has ])eon calculated on the assumption in column 
(3) that Venesta cases only are used and in column (d) that Momi 
cases only are used. Tiie weif^dit of wood is possibly not of ^'roat 
importance, but tin? larf^e saviti*' in cost by usinf^ cases other than 
woo<l, can he easily determined by the fii'ures of cost fiivon later. 

No information is available as to the jiroportion of smoked sheet 
to cr(^)>t% whu'h is exported. Anotlier factor, which aifeots the figures 
although not to any marked extern t, is the amount of blanket or thick 
crepe, which is manufactured on some estates from lower grade rub- 
bers, (such MS tr(‘e s('ra]), bark scrap and e.aith scrap rubber of mixtures 
of th(‘S(', known as coinpo grades) and also manufactured to a fair 
extent from nativ(i sheet in the large crepeing factories in Singa])ore. 
Blanket or tliK'k crepe ()ccn})ieH a smallei space ])er unit weight of 
rubber than tliin ert pe and is very similar m hulk to she(‘t in respect 
of packing space reipiired. One other factor which has also reduced 
the number of packing cases used during and since tlu^ war, is tlie 
practice of using small presses in th(‘ (.state factory, in order to com- 
press mor(‘ rubber into the cases. 

Tjocal wood, used in the manufacture of packing cases in Singa- 
pore for export of rubber, is included in the above estimate. These 
])acking cases are usually constructed of thicker and heavier wood, hut 
this »s com])ensated to some extent by the larger size of the cases. 

It may he remarked liere that these causes are used (*hieflv for 
]m.cKing rubber, whudi is received in Singapore from tlie reninsiila, 
packed ill canvas hags or hales made from locally nianufactured or 
import(Ml iiKMikua-iig or grass matting A ])ortion of the native sheet, 
wliich iscrepc'd in Singfij)or(‘ factoruxs, is also packed in hf>ves made 
locally from lo a’ wood. This inclinh'S a lot of crude rubber imported 
from Siimati^a and iiiiliwd and repacked for export in Siiiga,p()re. 
Althougli canvas iiags and matting hal(\s are used for local transport 
pur}K)S('S 111 ship]img ruliher to Singaimn^, little or no rubber has hmui 
exported outside I\[alaya in such packing until recently. The packing 
of riihhor for export in hales madt‘ of good lower grade rubber has 
also been adoptcxl up to the present only in the case of experimental 
shipimaits. 


Stjustithtton of Non-Wood Packino. 

The primary objection to haling rubber in casings composed of 
soft materials is that the rubber becomes **mass(‘d*’ so thaj; it is dith- 
ciilt to S(‘parate individual sheets or pu^c(‘s of crejio, when tlie hales 
are opened. 

This “ massing” of the rubber is due almost entirely to the fact 
that when the rubber is shipped, the lower bales in th(^ hold must of 
necessity he compressed by the hales above. In the case of wooden 
packages, this does not occur to the same extent, since the rubber m 
each box is not affected by the weight of other boxes, owing to the 
rigidity of the cases. 





Bmoked sheet packed in cases under pressure must however 
arrive home in a similar massed condition. 

In the case of non-waterproof packing materials, e.g. matting, 
canv 4 .s, lower grade crepe rubber (which may be slightly porous, 
owing to the rubber not being satisfactorily machined to eliminate 
small pin holes) jute sacking or other materials, there would be also 
greater probability of the wetting of such rubber by transport dniung 
wet weather^ Provided however that the bales were not allowed to 
lie in the open, this could be avoided by the use of some covering, 
during local transport in bullock carts, motor lorry or other means of 
conveyance. This disadvantage also applies to a lesser extent to 
rubber packed in wooden cases, which frequently become wet after 
leaving the estate, causing the develojmient of moulds and spot 
disease in the rubber. It need scarcely he mentioned also that rubber 
should not be packed in materials such as untreated jute sacking in 
direct contact with the rubber, 3in(*e it is more difticult to remove the 
fibres of such packing from the rubber subsequently than to remove 
chips of wood or sawdust derived from broken boxes. 

{Note : — Specially treated jute sacking is however being used a,t the 
present time for baling rubber, exported to America). 

The use of a lower grade rubber packing inside ordinary sacking 
would however prevent contamination of the contained rubber. One 
advantage of the raw rubber packing is that the packing material 
itself can bo used in the manufactory after subsequent washing etc. so 
that the only “ waste” would be the baling wire or cord. 

It should not be necessary to emphasise that the massing of the 
rubber, which occurs by baling in non-rigid packings, does not in any 
way deteriorate the rubber, and that objections raised on this score 
are, in the writer s opinion, not worth consideration. In fact the 
writer is prepared to state that such rubber is probably preferable 
from a storage point of view, since the deterioration which usually 
occurs in raw rubber is duo largely to surface effects and in a block 
or mass of rubber the surface per unit weight is reduced. 


Typeft nr Grades of Lluhher m relation to packiny , — The type of 
packing case may also be considered in relation to the type of rubber 
prepared. Types of rubber which are suitable particularly to non- 
rigid packing cases are “ block” rubber and “ slab” rubber. In the case 
of these types of rubber the question of “ massing” is not involved. 

Block rubber consists of thin crepe dried in vacuum or hotair 
driers and subsequently pressed in hydraulic presses. Slab rubber can 
be cre|ied and prepared in this way and is of excellent quality. 

Slab rubber prepared on a large scale on the H- A. P. (Hol- 
land -American Ilubber Company) estates in Sumatra and shipped in 
the slab form has been exported several years to America in treated 
jute sacking. 



Ir concluding this section on the use of materials, other than 
wood, for packing cases, the following details are of interest in respect 
of (a) lower grade rubber packing similar to the (Tjorup packing caso^ 
(b) Malayan Monknang matting, for which a halo has been designed 
and patented, (c) tobacco bale matting (this matting is also used by 
at least one other estate for local transport to Singapore), (d) jute 
sacking, (e) canvas bales. 

Buhher Pachlng. — Provided the rnblier used for packing is welt 
knitted together on the machine to i-ondfir it iii>permeable to dust and 
small particles, crepe rubber (a goexi lower grade) is quite suitable as 
a packing material. 

SjKicial eases of this material have hi^en dt^ignod and patented by 
Gjornp Bros, in Malaya in 11^21. 

It is not a difficult mattcT for planters to make thoir own cases 
from lower grade crepes. 

In the case of this material the rubber constituting the casing 
can, after washing, be ustKl by the manufacturer for second iiuality 
articles. 

In a panqihh^t on t!i(’ subject tlie “ inventors shew that the 
cases can he made from about 10 — 12 llw. of lower grade crepes ruliber. 
Th(‘ fKM’centage of suitable lowi r grade to first latex ” riiblMu* made 
on estates is siiffi(‘ient to ])r()vi(je tlu' amount recjuirod on any estate 
for packing purposes. Such cases measuring 10 ^ |!i <21 inches will 
contain about 225 lbs. smoked sluu't rubber or 15 lbs. of tliin crfqie 
compar(‘d with 200 llw. and 150 lbs. resp(‘cti\elv for a Momi (‘jise ; 
the cost of the packing is considerahlv h'ss, even if the ruhlKU* us(‘(l 
for the (‘as(\s is assumed to iiave no value. 'Phe reduction in cost 
amounts to from $20/- to $55/- tier shipjung ton. 

(h) and (c). Menkuang palm or similar matting used for the 
baling of fcolia-cco m tlu' Netherlands Mast [ndies is eminently suitable 
as a packing material for rubber. A ]>ac.king case of this material ha» 
been (leMign(‘d a,n<l pa-temtod in Malaya. Tluw cases cost about half 
tlio pncjo of locally madcj IMomi cases and one third that of imported 
Momi cases 

Cases can also he made hv planters in the estate factory. Experi- 
ments have also lu'eii ca.rned out in Java hv planters and by the 
Uiibher ProcdstaJioii at Buitenzorg, Java on the packing and export of 
ruhl)(ir in hales made of matong of this typo, which is also used for 
the baling and e\i)ort of tobacco. 

iVIany local rubber dealers in Malaya also bale their rubber in 
similar matting, which is imported in sheets from (’hina. This 
mateiial is jU'obably one of the best and clieajiest for baling of rubber 
for export to Europe and America. 

(d) Jjitr or Gunny hag packing.— or gunny sacking is 
not very suitable as a packing material, unless previously treated on 
one vsido, to prevent the loose fibres from adhering to the rubber. 
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Slab rubber and Hopkinson Sprayed rubber is however exported 
from Sumatra in jute sacking aftar suitable treatment of the sacking. 

One of the largest manufacturing firms in America, which buys 
large quantities of rubber in Singapore, also expoits aU its rubber 
from Singapore in jute sacking (old rice bags) which are coated on 
one side with a preparation of starch and glue and dusted with talc to 
prevent adhesion of the fibre to the rubber contents of the bales. 

The fact that two of the largest rubber manufacturers in America 
have adopted this packing for rubber exported from Malaya and 
Sumatra should be suiVicient to indicate that the packing is suitable. 
The cost of the packing material, including the sewing of the bales is 
less than half the cost of wooden cases. 

“ First Latex ” crepe rubW is also transported to Singapore by 
the Kajang Central Rubber Factory (a co-operative factory) in gunny 
bags. The bale of crepe is first wrapped with 4 lbs. of crepe of the 
same grade* One broker sells the contents, including the crepe 
wrapping, while another deducts (\ cts. per lb. for the crepe used as 
wrapping. The time taken to pack rubber in wooden cases and in 
bags is stated to be the same and therefore the cost in both cases is 
the same. 

Mr, Hands the manager of the factory has kindly supplied the 
following figures : — 


Pie War. 

iWt. in 
lbs. 

Rubber content 
(lbs.) 

Cost of 
Case. 

Total 

Cost. 

No. I 
crope. 

Lower 

grade 

crepe. 

Vencsta Cases ... 

13 

165 

170 


l.ioi 

Momi case 

20 

150 

140 

0.56 j 

0,66 

Present Day. 




1 


Yenesta Case 

13 

165 

170 

1.65 

i.ro 

Momi case (secondhand) 

20 

150 

140 

0.85 

1.01 

Momi case (new) 

20 

150 

140 

1.11 

1.28 

Tea case ... 

20 

140 

140 

1,25 

l.:i: 

Jelutong case 

19^ 

140 

140 

0.82 

i.ooi 

Gunny bags 

3 

150 

140 

0.15 

0.]5i 
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In each case the size of the cases is 24 x 19 x ]9 inches and the 
contents 5 cubic feet. The difference between the cost of cases and 
total costs includes “making up** in the case of the Venestas, strapp* 
ing, nails and “making up** in the ease of the Momis and additional 
wire and staples in the case of the secondhand Moinis and other 
wooden cases. 

The additional cost in the case of the gunny sacks is only a 
i cent for string. 

(e) Cavvafi Balos.— -Cxwwri'^ bales have been designed and 
patented by a .Japanese firm in Malava and are used by some estak'S 
in Malaya for local transport to Singapore. The empty bags are 
returned to tlie'estato and used many tunes The initial cost is high 
but tlie packing is economieal for local transport, in view of the fact 
that the cases are used many times 

This metliod of packing may not bi^ suitable for export outside 
]\ralaya as the empty bales will probably not fetch much if sold and 
the oovst and trouble of returning them aviH probably bo too great. 

The Use of Wood as Fuel in the PuKrAiUTioN of Riuiheu. 

Almost all the wood iisi'd on estates in the prcgiaration of rublxu’ 
is consumed in the smoking process for the manufacture of smoked 
Bb(*et. 

I’bo use of wood as fuel in the imgmration of rubber may be 
considered from tlie following imints of view: — 

wf) Intrinsic (piality of the rubber. 

[h) Producer’s point of view. 

(r) ]\larket or buyer’s point of view. 

(rO Manufacturer’s reijuirements. 

(c) KIniii nation of find in the preparation of rubber. 

(f) Sulistitiitioii of finds other than wood. 

(ry) Preparation of x>ther types of raw rubber- 

It will bo evident that, in anv discussion of these various view 
poipts, there must inevitaldy bo a certain amount of overlapping. 

The only point of view which should really require discussion is 
the intrinsic quality of the rubber, wdiioh should represent the manu- 
facturers requirements. 

OiuaiN OP Smoking Process for Plantation Rtuilkk. 

Before discussing the problem under the various headings indi- 
cated above, it is probably desirable, even at this stage of the planta- 
tion industry, to refer to the origin of the smoking process as employed 
for the preparation of smoked sheet, and the reason for its retention. 
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Although tho writer has no definite information as to (ri) 
whether the smoking of plantation rubber was (•ommmeed iirst in 
Ceylon or Malaya (b) tho originutm of auiokod slieet ic) the .i,p])ro\i- 
mate date on which smoked sheet was ikst plaml on tlu‘ nni.rlo't, (it 
does not appear worth while at the moment to st-arcli for tins inloi ^ 
mation) it was commenced very early in the history of the plmitation 
lubber industry. It is jiractieally certain howovca-, from tlie literjifeure 
on tlie subject and the opinions eKpiess(«l, ilnit smoking of iihintation 
rubber was first practised as an imitation of the Amazonian inoci^ss 
of smoking, used in the pr(‘paration of the highest grade of wild I'uhher 
viz. Fine Hard Para. In tiu' early days of tho ])lantation industr\, 
there was, as in any new form of jireparation, a invjudice in favour of 
this grade (Fine Hard Para) whicli was well known to th(' innmifac 
turer in respect of its constancy and other qiialitifs* during vulcanisa- 
tion. 


This prejudice still exists, although only to a small o\teiil at the 
present time, and the premier grade of wild ruhluu' sli!) nsiliscs a 
higher ]irice than the liighest grade of tho ])hintatioii product itficr the 
moisture content and loss on WMcbing are taken inh> account ^n at 
least one manufactory in Imgland in l‘Jv() visited hv tlu* wrin r, only 
Fine Hard Para was still h(‘ing used, whih in others it is still said to 
be used exclusivcdy for certain classes of goods. 

In the early days of the industry also, it was considered that the 
South American smoking ynwess conferred s])<a*ial qualities on the 
rubber, m virtue of the typo of fuel used, wdiich wuis as-^iniKd to he 
chiefly fclie fruits or nuts of the palm, Attalea Fxccdsa. Tlu* ]da]ila- 
tion method, in which sheet rubber was prepared by coagulation in tlie 
usual way with acetic acid and subsequently smolud, as in iiresimt, 
practice, wuis considered also, in tho early days, to have tailcHl as a, 
successful imitation of the Honth Aiiuu’ican jirocess, as tlu^ suiolu* was 
supposed to be absorbed superficially only. 

Various machines were designed and iiaiented for ])icpanng 
rubber on a principle similar to that used for the piepaj'.iiion of I'die 
Hard Para but constructed on a scale suitable l(;r th aling miIi the 
large quantities of latex collected daily on (\staU*s. Ildliiuto howevur 
none of these have boon adopted. Even as recently us l!t;fl, Sir 
Henry Wickham, tho “ father” of the plant.ation luhhei iiidcstrw lias 
patented a new niaehine (which i.s stated to he an improxtuiuuit on Ins 
former machine) for preparing ruhbi*r by tlie South AnuM ican pr(>c»'>s 
While there may have been accidentally or uici(lentall\ some special 
merit in the process, due either to the inetliod or the liu'l it should he 
fairly obvious that the method was adopted in the earliest davs hv ihe 
seringeiros (native collectors and tappers of South America) hi'^ause 
it happened to offer a convenient method of preparation suitabh' to 
forest or jungle conditions and within tho ciqiahilities of tlu* natuo 
collectors and not on account of any intrinsic value us a i)»'oc< ss. 

While the WTiter and other researcli workers me pioli.ihh still 
prepared to admit the superiority of l^'iiie liaid Iduiu ni i nt or 
possibly more than one respect, tins superionty has no connection with 
the smoking process nor with tho fuel employi'd. 



For reasons similar to those for which the native collectors 
adopted and retained their process for the preparation of Pine Hard 
Para, estate managers and owners have retained the smoking of plan- 
tation rubber viz. on account X)f its convenience in certain directions. 

Thus the smoking of plantation sheet, adopted in the first instance 
as an imitation of the method of preparing Fine Hard Para, on account 
of the fact that it was thought to confer superior qualities on the 
rubber, has been retained mainly for other reasons and it is in this 
connection that arguments against its continuation will have to be 
chiefly directed. 

Effect on the Intuinpuc Quality of Rubber. 

The researches of the writer and other workers have shown that 
the smoking of rubber, as practised on estates, confers no special or 
superior qualities on rubber. In fact, as far as quality, judged 
on rate of vulcanisation, is concerned, the effect of the smoking may 
be described as detrimental, although in the smoking process, as the 
writer has shown, two factors are concerned viz. heat and smoke. The 
effect of the former, within the normal limits of smoke house condi- 
tions is to accelerate the rate of vulcanisation of the rubber, without 
effecting its physical properties. 

The effect of the normal process of smoking therefore results 
from a balance of two factors operating in opposite directions and, for 
commercial purposes or as far as the value of the rubber to the 
manufacture is concerned, smoked sheet is probably in most cases 
neither superior nor inferior to unsmoked sheet. Prom the point of 
view of quality therefore the smoking process in the case of sheet 
could be abandoned. 

Formerly thin crepe was smoked to some extent, but chiefly 
before the introduction of sodium bisulphite, which resulted in the 
pale crepe at present marketed as «ne of the first grades of plantation 
rubber. 

Brnoked cre])e however is no longer prepared ; one reason for its 
abandonment was probably the fact that many defects of appearance 
in crepe rubber can be obscured easily by smoking and the buyer 
therefore was unable to di.tinguish between different grades. The 
writer has shown that smoking has little or no effect on crepe rubber. 

The reasons for the retention of the smoking process in the case 
of sheet do not exist in the case of thin crepe, so that the smoking of 
crepe rubber, which has already been abandoned, need not be consi- 
dered further. 

In the case of “ slab ” rubber the writer has shown that a 
marked reduction in the rate of cure occurs, while no superior 
qualities are conferred on this type of rubber, by smoke-drying. 
Smoking therefore is not essential, in fact it should be avoided, in the 
preparation of this type of rubber. 
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It can therofore be concluded that, in the preparation of all 
grades of rubber, smoking is not advantageous as far as the intrinsic 
quality of the rubber is concerned. 

Piioducrh’s Point of Yikw. 

The type of rubber prepared by the ])roducer or grower must be 
considered from the point of vieAv {a) Economy in preparation, 
{h) Selling value as judged by the buyers or l)rok(‘rs (r) Manufactn- 
reTS* re(iiiirenients, which should be high intrinsic (luality, irrespective 
of apiiearancG. 

It has already been indicated that, although smoked shoot Avas 
prepared first as an imitation of the Amazonian process for the 
preparation of Fine Hard Para, it was soon found to liavo advantages 
over air-dried she(*t in respect of rapidity of drying and comparative 
freedom from moulds and bacteria. The antiseptic properties of the 
smoke provcmt mould growth to a considerable <;\tent, while considora- 
bl(i saving in drying space and time of drying is effected, in compa- 
rison with the pr'oparation of air-dried sher^t. 

lly the use of-sni table antiseptics however and drying in hof-air 
drying rooms by means of special stoves, resulting in economy of fuel, 
a. good imitation smoked sheet can be propanul. On a new estate for 
many ycairs, plenty of wood is available from tlie jungle, which has 
been felled foi’ planting purposes and which must be cleared in order 
to reduce or eliminate diseases, or from tfie thinning out of too closely- 
planted rubber tre(‘s, so that, in such cases, the cost of fuel for 
smoking has been negligible. Further in the yireparation of sheet 
rubber the cost of (‘(|nii)])ing a factory is considerably loss than for 
the pr(‘|)aratinn of crepe rubber, since small [lOwer or hand inacliinos 
can he used for rolling the coagulum. 

On the other hand the manufacture of “ first later ” pale crejie, 
from latex to which sodium bisulphite has been added to produce a 
pale rubber, is more fool proof than the manufacture of smoked sheet, 
as long as rubber is sold largely on apjiearance. Smoked sheet 
develops certain defects, which, while they have no afieci on the 
intrinsic (juality of the ruhbtu-, affect its market \alu(‘ as judgi'd by 
the buyers. 

As long as fuel is available therefore on the (‘state, the cost of 
manufacture of smoked slieet should he less than tlu^ cost of pr(‘para- 
ration of pale crepe. If and when fuel for smoking has to ho purcliased, 
the ])reparation of thin pale crepe will probably he mon' economical. 

The writer and others have showm that, except for spcfual 
purposes, sheet rubber is generally superior in iiuality to thin crejio 
and would ho used by manufacturers for all purposes wlieai colour of 
the finished article is not the chief desidcwatiim. 

Thus smoked or unsriioke(3 sheet rubber or some other typ(^ of 
preparation is to be preferred from the manufacturer’s point of view 
to thin pale crepe, which is normally an -dried and recpures no fuel, 
except for power purposes during machining. 



178 


As far as the producer is concerned tlierofore, unless tlie industry 
in the principal producin^^ countries become so organisfjd that all 
producers can be persuaded or comptdled to prcfvare rubber of a 
particular tvpe, it is doubtful whether anything loss than high cost of 
wood will effect any alteration in the type of rubber produced. 

Any Government restriction on the method of manufacture in a 
particular country would probably be detrimental to tlio country 
concerned. 

It is hoped to indicate however that economies can be effected by 
the producer and that one or more new types of rubber can be substi- 
tuted for smoked sheet with advantage tr> tlM> manufacturer in redirect 
of quality. 


Markkt ott Buyer's Point of View. 

The present methods of buying and selling raw rubber may be 
described as almost entirely artificial, lieing based mainly on appear- 
ance and having no real relationship to intrinsic quality. This is due 
principally to the rapid rate of growth of the plantation rubber 
industry, with which scientific research on tho raw product was un- 
able at first to keep pace. At the present time however our know- 
ledge of the (juali ties of the raw material and the causes of real or 
intrinsic defects is more advanced and we know that, to a considerable 
extent, appearance, as a criterion of quality, is misleading, although 
generally a good appearance indicates careful preparation and super- 
vision in the estate factory. 

The market for smoked sheet however is well established and the 
effect of removing this grade from the market, except by action by the 
whole of the plantation industry requires careful consideration. 

Restriction in the manufacture of smoked sheet must be brought 
about by forcing on the producer a realisation of the necessity for 
saving fuel and on the market the fact that other types of rubber equal 
or superior to smoked sheet can be manufactured. If the industry 
were well organised especially at a time, such as tho present, econo- 
mies in production could be effected by forcing on tho market another 
type of rubber and such action is justifiable, provided the su Instituted 
product can be shown to be equivalent or superior in quality. 

If tb© plantation industry were organised the buyer need receive 
little or no consideration. 

Manufacturers’ Requirements 

It may Ine safely assumed that the manufacturer is conctnrnecl 
primarilv with the cost of the raw rubber and its intrinsic quality- 
Only for special purposes is the colour and appearance of the raw 
rubber of primary importance and the demand for such purfHises is 
met by the preparation of thin |)ale crepe, wducb requires normally no 
consumption of fuel for drying, while for power purposes, oil fuel, 
charcoal or coal can be employed. 



1 1. has nlrtudv l)(Hm staUul that in tin caso o" the lai ^<n'states 
to tin Ihiiled Sta<{‘s Riibbei* (’ey. in Sinn.itra, a ])aL*tK*iilar 
typo of nihh(‘r, which a.t present cannot bo sold on the open market, 
is prepared and shipped to the factories of tins company ni Ainonca. 
The (Company usin^^ Hh' raw rnhlxir has doubtless recognised its value 
and IS not concerned with appearance. 

Another large Conijiany in Italy is also using “slab” rubber, pre- 
pared on its own (ist{rt('s in Malaya. 

The preparation of smoked sheet is therefore not essential to the 
manufacturer. If it were possible therefore to establish direct buying 
and selling between rubber niannfacturci’s and producers of rawruhhei, 
tyiie of rubber other than smoked sheet could he marketed. 

Eijmination of Furl in tuk Piikpauation of Raw IluruRU. 

It is doubtful whether the elimination of fuel entirely in the 
preparation of raw rubber is advisable. The only satisfactory method 
would he the ])re])aration of thin pale crepe, which does not rcHpiire 
iirtibcial drying, or the conversion of such tliin cnipc, after natural 
drying, into a blanket or thick creix'. 

In view of the generally somewhat inferior quality of thin ])alG 
cn‘])o and its slower rate of vulcanisation, the writer is of oiiinion 
that the preparation of this grade only t either as thin crepe or as 
blanket crojie, after drying in the form of thin creiie) is not advisable. 

7Mie jireparation of a thick blanket crepe direct from latex will be 
discussed !at(‘r. in the jireparation of certain types of rubber how- 
<‘\r'r, finds other tliaii wood can Ix' ompIoytKl. 

Sur.STITT TTON OF Fu RLS TITAN ^V00l>. 

In the preparation of smoke 1 .sheet the eliminution of wood find 
is not possihh , since other fuch e,g. oil, coal or churcoal will not 
jiroduce a sin liar product Oth u waste materials .such i,s hilaiig or 
other grass, b ukar (se.-ondary (ungle) or other vegidahlc or cellulose 
material is not avniLihie in suflicient (juahty and wxmld also not pro- 
diL'c a product similar to sni )k.‘ I sheet prepared by th(‘ burning of 
wood. 

An equally good imitation smoked sheet could however lx* pre- 
pared liy “ dofiiiig” latex or freshly machined sheet with creosote 
products and tlieii suhsetpumtly drying the sheet in hot aar chainluirs 
or wa,rm rooms in wdiich various kinds of fuels other than wood could 
b(! burnt in special furnaces or ovens, so that only thi' heat from tlu‘ 
combustion of such finds acts on the rubber, tlie products ot combus- 
tion of tlie fuel being lei outside the heating chamher. 

With properly constructed drying rooms and fnrnaci's this w'ould 
urul()ul)t(‘dly result in economy of futd. 

It has also been shown by the rosearclies carried out at the 
Department of Agriculture that nnsmoked sheet is eipnil in (]uality to 
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smoked sheet and in some respects may be superior, especially when 
dried at a slightly elevated temperature. 

Unfortunately unsmoked sheet, unless dried at an elevated tempe- 
rature, is very liable to attack during drying by “apot^* disease caused 
by fungi and bacteria ; experiments are still required to ascertain 
whether unsmoked sheet dried artificially will develop “ spot disease 
more rapidly than smoked sheet. 

Unless antiseptics are added to the latex this w’ould probably occur. 
If thick blanket crepe were prepared direct from latex this could be 
dried by heat derived from fuels other than wood and would be an 
excellent substitute for smoked sheet. Coal or oil and various waste 
products in certain districts could be used as fuel in special furnaces. 

In addition, if acetic acid and various other products obtained by 
wood distillaticuj were manufactured locally, the resultant charcoal 
could also be used as fuel in special furnaces in the drying rooms. 

PUBPAHmON OF Othbii types of Rubj^rr. 

Thin Pale Crepe . — It has already been indicated that thin pale 
crepe rubber is of value to the manufacturer for special purposes and 
that, although this type of rubber can bo prey^ared without the use of 
fuel, its preparation as the sole grade of “ first latex ” rubber is not 
desirable, since its somewhat inferior quality and slower curing 
properties are disadvantageous* 

{Note . — No investigations have yet been published on the affect 
of the addition of accelerators on the quality of this 
grade of rul)l)cr. In view of the increasing use of 
artificial accelerak)^s, and provided their addition to this 
grade of rubber increases the tensile strength of the 
rubber to render it equivalent to other grades similarly 
treated, the preparation of thin pale crepe could be 
recommended as the sole first grade rubber). 

At the present stage of our knowdedge however, the manufacture 
of thin pale crepe, as the only first grade product, cannot be 
recommended. 

Blanket Ci^epe.— Blanket cre|)e prepared from dried thin pale 
crepe is similar in quality to thin pale crepe, although owing to the 
smaller surface area per unit weight of rubber, it is better from the 
point of view of packing and subsequent storage. Its preparation also 
requires extra machinery* 

Block rubber made from thin crepe is sny^erior in respect of 
packing space, transport and surface area per unit weight, but extra 
time and machinery are necessary for its manufacture, while its 
quality is similar to that of thin crepe. 

Blanket crepe made direct from latex, by being subjected to less 
machining and dried in hot-air chambers or artifically heated drying 
rooms should prove an excellent substitute for smoked sheet. This type 
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of rubber can be dried artificially by the use of any tvpe of fuel, 
provided the products of combustion of the fuel are not allowed to 
come into contact with the rubber. Special artificial drying rooms 
could be used which would also result in economy of fuel. 

Slab Rubber * — The type of rubber, which was originated by the 
Department of Agriculture, is an excellent grade to substitute for 
smoked sheet and its use would probably be more general if raw 
rubber were not bought and sold on the market chiefly by appearance. 

Although this type of rubber can he prepared without the aid of 
fuel or artificial drying, it is preferable in some respects to mature and 
partially dry it at an elevated temperature. 

Our experiments have shown that the drying period, especially at 
a temperature equivalent to that normally ( mployed in smoke houses, 
viz. about 120° Fah., need not exceed six days in the case of large 
slabs and this represents a considerable economy compared with the 
normal period of drying for smoked sheet. Further, any type of fuel 
to produce the necessary heat, may be used, since it is preferable that 
the products of combustion should not come into contact with the 
rubber. 

When shipped in the form of slab ” this type of rubber contains 
from 10 to 20 per cent of moisture according to the method of prepa- 
ration and drying and has to be converted into crepe by the manu- 
facturer before it can he dried completely for vulcanisation purposes. 

As has been stated previously, this type of rubber has been pre- 
pared and shipped by the H. A. P. M. in Sumatra for several 
years. The coagulum is machined roughly and is then kiln-dried to 
produce a dry outer skin and shipped in k)0 lbs. bales enclosed in 
specially treated jute sacking. The rubber, which contains about 12 
per cent of moisture, is sent to the Company’s own factories in 
America and not sold on the open market. 

It is stated that ‘Mt would not be possible to sell this rubber on 
the open market, since, apart from other considerations, few manu- 
facturers have sufficient facilities for washing and ultimate drying 
and that ” it is doubtful whether the process shows any economy of 
fuel consumption, as wood is used as fuel both for power purposes and 
for working the kilns.’’ 

The preparation of this type of rubber on a large scale by a 
Company in Malaya has showu that it can be “ matured ” in a much 
shorter time than is required for the complete drying of smoked sheet, 
under similar conditions. Owing to the fact that a latex of high 
concentration can ba used, slabs can be prepared from a gallon of 
latex containing 2.o to ,*) lbs. of dry rubber, which effect an economy 
in space in the drying houee. 

This type of rubber is also prepared on estates in Malaya belong- 
ing to another ;^ubber manufacturing Company and shipped to the 
inanu factory in Italy. 
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Economy in freight is also effected since, owing to the high 
rubber content of the slabs, a larger amount of rubber can be packed 
in unit space, in spite of the moisture content. 

The type of rubber has also been prepared and, after matiirati6n, 
creped on a largo scale by a company in Malaya, the crepe being 
subsequently air-dried in an ordinary crepe drying house. 

In spite of the greater ]) 0 WGr required to machine the hard 
matured coaguliim, the writer is mformed that the cost of crepeing is 
considerably loss than the cost of making “first latex ” pale crop© 
©ince there is no necessity to ‘finish” the rubber to the same extent 
and lees crepeing is required, so that much more rubber can be 
nvachiiied in the same time. 

As previously indicated, this type of ruhlier can also he converteid 
into thin cnqio and be suh^eqiu'ntly hot air or vacuum dried and 
blockcid for export. 

The preparation of this rubber would result in considerable 
economy in estate factories and m the cost of packing, transport and 

fuel. 


Whole Iiuhhcr , — Comparatively n^contly, apparatus has been 
patented for the desiccation of latex by spraying (impinging) latex in 
the form of a jet on a rapidly rotating disc in a hot-air chamber. Oil 
fuel is used in the furnaces for h(3aling the chambers. The process is 
known as Hojikinson’s or the Spray process and has been patented by 
the General liubber Company, A. 

It is not necessary to describe in detail in this paper, the method 
of procedure, but it might be stated that several plants are at work on 
the Company’s plantations in Sumutra and arrangements will probably 
bo made to introduce the process into l\Talaya. 

It has been known for souk* years that rubber prepared by the 
evaporation of latex has excelhuit tensile qualities and a comparatively 
rapid rate of vulcanisation hut no apparatus has been available until 
recently for the satisfactory preparation of such a t>’pe of rubber on a 
large scale. In the manufacture of this type of rubber about tiO to (k) 
per cent, of water has to be evaporated from latex and no figures are 
available as to the economics of the process in respect of the fuel 
required for the evaporation of this water. The process however 
lends itself to high ('fliciency in respect of fuel economy. Fuel other 
than wood can also be used as a source of heat. In Sumatra, oil fuel 
is burnt in special stoves or furnaces. This rubber, like slab rubber, 
can also, after being pressed into blocks, bo shipped in halos of non^ 
rigid packing material such as treated jute sacking, as is done at 
present in Sumatra. 


SuMMABT. 

Padifinq caSihB rfiiiteMal can be nsfed for the 

baling or pnekinfj of rubber, in lieu of w^ood, wMthout affecting the 
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quality of the rubber, such as canvas, matting made from local raw 
materials, jute sacking suitably lined or treated in order to protect the 
rubber from the fibre of the jute and lower grade crepe rubber used 
alone or as a lining to other packing. Such packing material is 
especially suitable for slab rubber or blocked “whole*' rubber pre- 
pared by the desiccation of latex. 

The export of nibhcu’ from Malaya and Sumatra in bales of 
treated jute sacking by t^Yo of the largest rubber manufacturing firms 
in America and trials in Malaya and Java with tobacco mntting hales 
or similar material indicate that these materials can he substituted for 
wood cases with satisfactory results and at considcMahly less cost to 
the producer. 

An organised ruhher industry, in view of tlie necessity for lower- 
eosts of production, should insist on such packing, irrespective of the 
foibles of the buyer. 

Furl for Dniuoj and Fuiokimj liuhhr/.- The substitution of 
fuels oLlier tlian wood, such as coal, oil or charcoal can he made, if 
certain typ(‘s of rubber are manufactured ('.g. Slab rubber, whole, 
rubber, blanket crejio or “smoked shoet,’’ sb'*'5t made by treating 
unsiiiokcd sbe(‘t or latex with creosok* etc., and siibseiiuont drying in 
hot air. Economy in the use of wood or otlier fuel can also bo 
eflected in sucdi cases bv the use of special furnaces if wood is 
available and is found to be cheaper than other fuels. 

Elimination of fuel for drying rubber can also be effected by the 
manufacture of thin crepe or the subsequent conversion of dry thin 
cropo into blanket crepe. Tliis however may not he desirable on 
account of tlie poorer quality of thin crepo compared with sheet and 
other pes of rubber. 

Slab rubber can also be cut into thin slices and dried in hot air 
driers and tlien pressed into blocks or, after the maturation period, it 
can be converted into ordinary cropo and air-dried at normal tempe- 
lature. Large consignments of “ slab” crepe have been made and 
sent to America by a group of estates in Malaya, 


Conclusion. 

The question of the baling of rubber for export is a matter which 
could probably be dealt with most effectively by an organisation such 
as the iiuhber Growers’ Association, which controls tlie largest pro- 
duction of plantation rubber, apart from small holdings. The small 
holders do not alE'ct the situation, since they sell their product chiefiy 
to local dealers and most of this rubber is already packed lu iioii- 
wooden cases. The rubber manufacturer would not be affected 
adversely and the market buyers need not be considered. 

Such a change in packing cases would save the producers large 
sums annually, but the change can only bo effected by some fairly 
powerful organisation. 
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{Note : — The laving effected by the substitution of gunny bags for 
Venesta and Momi cases as used in the Central Factory^ 
Eajang, can be easily calculated from the table giving the 
rubber exports from Malaya from 1906-19^2 and from the 
figures quoted for relative costs at the Central Factory* 
Kajang.) 

With regard to the preparation of other types of rubber, in order 
to eliminate the use of wood fuel or to reduce the present wastage, this 
also appears to be a problem to be taken up by a powerful organi- 
sation. 

Beceived for publication 2ord March 1924. 



eOLOMBlAN PITA PIBRB. 


By B. Bunting. 

I N 1919, an undertaking called the Afghan Company, Ltd., was 
form^ with the object of organising an expedition to investigate 
and obtain supplies of a fibre plant for cultivation in the East. 
The plants were introduced into this country under the name of 
“Arghan,^* called after the company. It has not been found possible 
to determine the botanical name of these plants, and this cannot be 
done with certainty until the plants reach the flowering stage. 

At a later date, another Syndicate, known as Pitales, Ltd., com- 
menced to distribute Colombian Pita fibre plants in this country, 
thought to be a similar plant to that introduced by the Arghan 
Company. 

A considerable amount of interest has been taken in these recent 
introductions. The last named plant occurs wild in the tropical parts 
of South America and is known by the vernacular name of “ Pita.” 
The term Pita is a Spanish word a])plied generally to various fibre- 
yielding plants and also to the fibres obtained from them. The 
botanical identity of the plant remained obscure for some considerable 
time and was thought to be Ananas macrodontcs, E. Morr., but recent 
investigations have shown that the plant in question is Bromelia 
Magdalenae^ C. H. Wright.* 

A full description of the Colombian pita fibre plant has been 
given by Mr. M. Dawe, F.L.8., in “ Tropical Life,” December 1920 
and January 1921, and the information oontamed in the above articles 
has been utilised extensively in compiling this pa^er. 

Description op» Plant. 

The Colombian Pita plant resembles the pineapple, in fact, it 
might be described appropriately as a giant pineapple plant. A single 
mature plant carries from 20 to 40 leaves, which attain a length of 
10 feet or more, and are about 1 inches broad in the centie. They are 
convolute towards the base, otherwise flat, and taper towards the apex. 
The margins are toothed ; from the middle to the base the teeth turn 
downwards, in the upper half upwards. 

The flowers are produced in pineapple-like heads, which are 
borne singly, sometimes, however, in groups of two or tliree. The 
heads are about 0 inches long and inches broad, but differ from the 
Ordinarj pineapple inflorescences in having conspicuous rose-coloured 
braciis. The flowers are blue and fugitive. 

Fruiting is irregular, but smoe the plant throws out stolons 
underground, giving rise to suckers, the latter can be used for propaga- 
tion. So strong is its reproduction by this method and the growth of 

aKew Bulletin No^ 7, 1923 p. 267. 
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the platit so vii^orous, that it takes entire possession of the land to the 
exclusion of other forms of undergrowth, excepting trees and palms 
which afford the shade necessary for its growth, It therefore forms 
impenetrable masses covering extensive areas, which resemble planta* 
tions to such an extent that the Colombians call them pitales." 

Occurrence of Pitaleb* 

Pita is a shade loving plant and is usually found ns undergrowth 
in the shade of the tropical forests. The Chiriguana forest, a mixture 
of trees and palms, is famed throughout Colombia for its extensive 
“pitales.*' The density, in which the pita plant grows to the exclu- 
sion of all other plants, may be indicated by the fact that it is impos* 
siblo to penetrate these forests except by hacking a way through by a 
machete or cutlass (parang). The plant flourishes in light sandy 
soil ; it will not grow on wet land or land subject to frequent inunda- 
tion. Pita lands are therefore generally healthy and the forests are 
usually well-watered by clear flowing streams from the Cordilleras. 
The plant will not thrive in the oi>en in the tropical regions, and 
where the plant has been observed in the open it has been, in every 
case, in the sub-tropioal parts of the country. 

Cultivation op Pita. 

As far as is known, the Colombian Pita plant has not been 
cultivated on a commercial scale, even in its native habitat, and the 
following recommendations are based on the results of preliminary 
investigations made with a small number of suckers received by this 
Department froin the Royal Botanic Gardena, Kew. These young 
plants are being cultivated under conditions similar to those under 
which the plant flourishes in its native country. 

Young plants or suckers, which have been exposed to a long sea- 
voyage, should be planted as soon as possible about 18 inches apart in 
specially prepared, raised, nursery l^s, consisting of soil having a 
fair proportion of sand and humus. The beds must bo shaded with 
attaps, placed from 4 to 5 feet above the ground. 

It is important to see that the soil around each plant is well 
pressed down, otherwise the plants may wither. They should be 
watered when necessary and remain in the nursery beds until esta- 
blished. 

When large quantities of the suckers are^ being planted it is con- 
venient to have the nursery beds about 100 feet long and 5 feet wide, 
giving three rows of plants in the bed. 

Later, when local planting material is available, nurseries may 
be unnecessary, since the suckers will be probably sufSciently strong 
to allow of planting direct in the field. 

The land selected for the ouljiivation should consist of dense 
jungle, with preferably a sandy loam soil. The undergrowth 
should he cleared, leaving only the larger trees and palms to form 



fiafficient shade for the protection of the plants. When transplanting 
the snckers into the cleared jungle, the plants should each be 
taken up With a good ball of earth, so that the roots are disturbed as 
Uttle as possible. The most suitable planting distance is about 10 to 
12 feet apart. 

It has been shown by experiments carried out by the Department 
of Agriculture that this plant cannot be grown in the open, nor does 
it appear to thrive even when shaded by mature rubber, and therefore 
the provision of shade as described above is absolutely essential. 

Extraction of Fibre. 

The native method of extracting the fibre is as follows : — The 
leaf is laid on a flattened log and the native, holding one end of the 
leaf with his foot, scutches away the waste material by means of a 
long stick with a flattened end, until only the fibre remains. This is 
a slow and wasteful method and commercially impracticable. 

Considerable difficulty has been experienced in designing a 
satisfactory machine for the decortication of this fibre on a commercial 
scale to replace the native method described above. It is stated, how- 
ever, that these difficulties have now been o\'ercome, although no 
details of the new machine are yet available. 

Yield op Fibre. 

Mr. Dawe refers to the probable production of fibre as follows : — 
“ A surveyor, who has made a careful survey of the Chirigiiana 
forests, estimates that the pi tales ” contain from 5,000 to 8,000 
plants per acre, and even more in the richer parts. Sisal or honequen 
is planted in East Africa at from 990 to 1,000 plants per acre, in 
certain other countries as many as 2,000 plants are put to tiie acre ; it 
will therefore be seen that the natural stocking of these “ pi tales *’ is 
very much higher than the usual stocking per acre of sisal plantatiuns.” 

It is estimated that the Pita plant will afford 30 leaves ptu* year 
in two cuttings (in Mexico the henequen plant yields 25 leaves per 
plant per annum). If we take, to be conservative, the minimum 
stocking above referred to, viz., 5,000 plants per acre, there would be 
an annual prodiifetion of 150,000 leaves per acre. Now 100 loaves 
weigh from 66 to TO lbs., according to two independent experiments, 
so taking the mean of the two computations, viz., 68 lbs., the 150,000 
leaves should weigh 102,000 lbs.” 

“ It has been found that, by the native hand method of extrao- 
tfon every 100 leaves or, say, 68 lbs., yields 2 lbs. of dry fibre. It is 
calculated, however, that there is a loss approximating to nearly 
40 pec cent, of the actual fibre content of the leaf, which would 
tbetefpre be about 5 per cent. ^ Allowing, however, for the recovery 
of only 3 per cent, by mechanical extraction, it will be seen that the 
return" pec acre should be 3,000 lbs. or, say, about li tons of dry 

rnmr 



As a plantation proposition, with a planting distance of 10 feei^ 
apart either way, giving 435 plants per acre,, it is obvious that the 
above estimate would, until the plants commenced to sucker, have to 
be reducec^ to at least a tenth part of the amount of dry fibre shown,, 
viz.. 2i cwts. of fibre. No information is available at present as to 
the rate of suckering of the plants, but it is to be seen, that, unless this 
is fairly rapid, comparatively poor yields of fibre in the earlier years 
of production will 1^ forthcoming, if the estimate given by Mr. Dawe 
is correct. Further investigations may show the advisability of closer 
spacing of the plants.' 

COMMBKCTAT. VAIitJATIONS OF FiBBES. 


A sample of the hand-prepared fibre from the Chiriguana 
*‘pitales” was forwarded ill 19*18 to the Imperial Institute, London 
by Mr. M. T. Dawe, F. L. 8., for examination with the following: 
results : — 

Per cent. 


Moisture 

Ash . (calculated on dry fibre) 

a-hydrolysis, loss „ „ „ 

b- hydrolysis, loss „ „ „ 

Acid purification, loss „ „ „ 

Loss on washing in water . „ „ „ „ 

Cellulose „ m « 


9.8 
0 (> 
12.6 
16 8 
2.T 
2.1 
24.r 


Length of ultimate fibres : from 1.7 to 6.1 mms., mostly 3.0 to 
4.2 mms. 


** The sample consisted of clean, well- pro [mrod, soft, lustrous; 
fibre of pale straw tint. The fibre possessed good strength and varied 
from 8i to lOj feet in length. 

Commercial experts, who reported on the value of this fibre for 
the Imperial Institute, stated that it was somewhat similar to sisal 
hemp obtained from Agave cantala in the Philippines and the Dutch 
East Indies, and that the strands were fairly fine, of good strength and 
thoroughly well -decorticated. They considered that this fibre could be 
used as a substitute for sisal hemp, Manila hemp or other hard fibres. 

In January 1917 a sample of this fibre was submitted to the fibre 
expert of the United States Department of Agriculture, who reported 
as follows : — 


“ The fibre is of excellent quality, and there would be doubtless 
no difldculty in finding a ready market for it in this country at the 
present time at a price equal to that of henequen of Yucatan, Agave 
foureroydes. It seems very doubtful whether American manufactur- 
, ers would pay for the fibre in quantity^ as much as the retail prices 
foi^ small lots sold in Colombia. If it can be produced in quantity, 
however, there would be a ready market for it in this country in iota 
■y^ot many tons^ 
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Further sample:? have b(?Gn submitted to merchants and manu- 
fadinrers afld other offers to take the Pita fibre in quantities of 1,000 
Ions have been received. A larf?e consumer, recognising the excellent 
qualities of the fibre, has offered to take the whole output of the 
of Ghiriguana for the period of three years, giving the 
current market price for sisal. An important fibre broker judged it 
the finest fibre j)099ible.’’ 

, A sample of the Arghan fibre submitted by the Depaitment of 
Agriculture to the Malay States lufdrmation Agency, London for 
valuation was reported on by Messrs. Cross & Bovan, Analytical and 
Consulting Chemists as follows: — 

Gentlemen, at the request of the Federated Malay States Gov- 
ernment we have submitted your fibre to full investigation, and we 
may at once say that of the innumerable fibres submitted to us during 
our long professional practice, of potential industrial importance, 
Arghan stands out pre-eminent. 

The structural qualities of the strands are remarkable, the break- 
ing strain, determined on silk-testing machines, gives number, for 
weigh t/length unit, superior to those of the staple textile fibres of all 
classes. Those who have technical experience wmII find this statement 
justified by the following figures, noting that the tests were made on 
the untwisted strands of the original fibre. 

Wo find a range of 0 to G.l grammes per 1 denier, for breaking 
strains; and extensibility l.d to 2.o per cent The ‘ timacity’ figures 
are quite remarkable, and they establish tlie Arghan fibre and fibre 
substance as a new and* exceptional type. 

Composition of fibre substance — The samples have characteristics 
of high stiiiidard ; the state of preparation probably admits of im- 
provcMiiont, wlien the extraction and purification of the fibre luw been 
reduced to industrial routine, 

(1) The percentage of cellulose, T5, is above the average for 
fibres of this class. 

(2) The resistance to alkaline hydrolysis (caustic soda I is 
good. The above characteristics are those which would bo favourably 
affected by standardised methods of preparation. 

(3) The fibre is remarkably free from lignone. The fibre 
should take premier place as a staple for fine twine, lines and cordages, 
and from tho sample of cloth which you have submitted to us, its 
textile possibilities are shown to be very considerable. 

8ea-Water Immersion Tests. — We subjected a sample of the 
original fibre in the free state to a month’s immersion in the ocean 
tank at the Biological Stationi Plymouth, and it is satisfactory to 
note that the degree of chemical resistance of the fibre was of a very 
high order. In the same circumstances, cotton, flax, etc., would have 
been degraded in composition and entirely disintegrated as regards 



structure. On the result of our iBvestf{;ations, which have been pro- 
longed, W6 have formed a strong view of the importance of yo'ir fibre 
isb a technical discovery of great industrial importance/* 

There is therefore no doubt as to the commercial value of this 
fibre, and that there exists a ready market at prices equal to the best 
sisal or Manila hemps which at the present time (March 1924), are 
approximately £10/- a ton. It is possible that when the fibre is better 
known it will command a still higher price than either of these fibres 
on account of its fineness, strength and durability. 

Uses. 

The Pita fibre is valued by the native of Colombia as the strongest 
and most durable of its class. Large quantities are used in the manu- 
facture of fishing nets, and for saddlery and leather work. It is also 
employed for fancy needlework. 

Commercially it would be classed as a hard fibre and would enter 
into competition chiefly with sisal for the manufacture of cordage. 

Experiments have been carried out recently with a view to its 
use as a substitute for silk and the manufacture of cloth with promis- 
ing results. It is stated to take dyes better than any other fibre of its 
class. If used for such purposes this fibre would naturally realise 
much higher prices than if used merely in competition with sisai hemp. 

It also possesses remarkable salt-water resisting properties and is 
therefore useful for the manufacture of fishing net yarns and other 
classes of marine ropes. 


Conclusions. 

It should be clearly understood that, although the results of in- 
vestigations of the fibre are so promising, little information is available 
regarding either the cultivation of this crop or its yield of fibre under 
plantation conditions. The plants have l^eii introduced only recently 
into this country and only when they have reached maturity will it be 
possible to give a definite opinion as to whether this crop is likely to 
prove a commercial success. It is as yet too early to say whether the 
giants will sucker sufficiently to form the dense growth referred to as 
* pitales." Unless this occurs, it is difficult to see, with the estimated 
yields availably, a retain of fibre of sufficient quantity to compete with 
the other well-known fibres of commerce. 

Received for publication 17th May 1924. 



PATeHOOU 


By B. J. Eaton and C. D. V, Gborgi. 


A revival of interest has been shown recently in the production 
of patchouli oil and several communications have been receiv- 
ed from England enquiring as to the present position of the in- 
dustry in Malaya, which supplies the bulk of the oil of commerce. 


In addition, enquiries have been received from two other coun- 
tries as to the method of treatment and distillation of the leaf in this 
country. 

Apart from the local distillation, considerable quantities of the 
dried leaf were exported formerly to Europe and America for distil- 
lation. The distillers in these countries prefer their own distilled oils 
owing to the possibility of adulteration of the imported oils. 


Historical, 

In the latter part of the last century both the cultivation of the 
patchouli plant and the distillation of the leaf for the production of * 
oil were of considerable importance as a minor industry in Malaya, 
chiefly on the island of Singapore. 

At that period three European distilleries were in existence, the 
plant being also cultivated locally by the owners of the distilleries. 
The cultivation of the plant was also carried on by a large number of 
Chinese small holders on areas of about 1/2 to 1 acre, the small 
holders selling the dried leaf either to dealers or distillers. 

The industry did not continue to flourish, probablv owing to over- 
production, adulteration and other causes, and two of the distilleries 
ceased production. 

For several years the industry was continued on a very limited 
scale and passed gradually into the hands of enterprising Chinese. In 
1908 Tan Ah Tian of East Coast Road, Singapore, who was then dis- 
tilling citronella oil on a small scale, commenced the distillation of 
patchouli oil. From that year until about 1919 the production of the 
oil was carried out only on a small scale, the oil produced by the 
Chinese distillers being sold in Singapore to dealers, who supplied the 
European and American markets. 

tn the post-war boom of 1919-1920 Tan Ah Tian decided to ex- 
tend his enterprise and, owing to the high prices then ruling for the 
product, commenced to export the oil himself, since with his past ex- 
perience be was able to produce the grades ef oil favoured by various 
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t!bis basimss which is eatricd on under the name of Chua Seng 
Heng Co. is now controlled by the son, Tan Guan Ghua, who conti- 
vlfpes the direct export of the various grades of oil. The capacity of 
this distillery, which is at present the largest in Malaya, is given as 
^,000 to 4,000 lbs, of Oil per month. 

Beoently another grower and distiller, Low Ting Teng (Chop 
Tye Sin) in Jobore has entered this industry. A short account of the 
cultivation and distillation methods carried out by this distiller has 
been given in a previous number of this journal (Vol. XIl, No. 1. 
January, 1924). The present capacity of this distillery is about 
1500 lbs. of oil per month. 

Other distilleries are still in existence in Malaya but are not at 
pi^esent in operation. 

Varieties of Plant. 

Patchouli oil is distilled from the loaves of the plant Pogostemon 
Patchouli, var {suavis) Hk. {Pogostemon Cablin, Benth.) Natural 
Order, Labiatae. The plant is usually referred to as Pogoaiemon 
Oahlin, Benth The word Cahlin is derived from Cahlan, the verna- 
cular name for the plant in the Philippines, where it appears to be 
indigenous. 

There are a number of other varieties of this plant, including 
Pogostemm TleyneaniiH (Benth.), which also yield essential oils, but the 
genuine patchouli oil of commerce is produced only from the variety 
mentioned in the preceding paragraph. The leaves from these other 
varieties, together with those of other plants, chiefly of the Natural 
Order Labiatae, are stated to be used as adulterants, especially when 
the leaves are sold for export. The variety Pogostemon IJeyneanus 
(Benth.) is a native of India, whore it is grown in gardens ; it is also 
cultivated on a larger scale in Java. 

Owing to the intense characteristic odour of the genuine leaf, 
which is imparted to other leaves of similar appearance used as adul- 
terants, detection is difficult. 

Cultivation and Collection. 

The cultivated plant is a herbaceous perennial propagated by 
means of stem cuttings, raised fii-st in nursery beds and later trans- 
planted into the field at distances of about 3 feet by 3 feet. In some 
cases the cuttings are planted in the field and shaded until established. 

The first cutting of the stems can be made after about five to six 
months and subsequent cuttings after similar periods, depending on 
the character of the soil, rainfall and other climatic factors. Uogular 
cutting can be carried out for about two years, after which replanting 
is necessary. 

The plant appears to thrive on good undulating liind or on low* 
lying land with efficient draifiage. Virgin jungle land,^ which gives 
the highest yields, is usually selected. 
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The stems are out with a sharp knife or scissors at a short 
distance from the base and transported to the distillery. 

The stems and leaves are spread to dry in thin layers on open 
cement floors with frequent turning to ensure rapid and uniform 
drying. In case of rain the material is protected by a suitable cover- 
ing and is removed under sheds at night to protect from dew. It is 
stated that the stem yields only a small quantity of oil and that of an 
inferior quality ; on that account sometimes the leaf only is distilled, 
being«wtripped from the stems before drying. 

In the Johore distillery mentioned above the stems and leaves are 
dried as described and stored under attap roofed sheds, under which 
conditions it is probable that a slight fermentation takes place in the 
heaps. 

De Jong, who has carried out experimental investigations on the 
distillation of this oil, states that the wilting effected by the drying 
and fermentation of the leaf causes the oil cell walls to perish, thus 
liberating more oil.^ 

The yields obtained by De Jong from dried or fermented leaf 
(calculated on fresh material) were similar and about 2i to 3 times 
the yield from fresh leaf. The character of the Singapore oils was 
only slightly affected by fermentation or drying, while the fermenta- 
tion and drying of the Java leaf had a marked effect on the character 
of the oil. 

No information is at present available as to whether the Singapore 
distillers adopt any special methods of fermentation in the preparation 
of oils of special quality. 

Distillation of Oil. 

The oil is obtained by direct steam distillation of the dried 
material. A number of stills are connected to a main boiler in which 
the steam pressure is raised to about 75 per lbs. per square inch. 

The stills consist of cylindrical iron vessels, about G to 7 feet 
high and 2ft. 6 inches in diameter, having a capacity of about 2 piculs 
of dried material. 

The material is placed in a number of wire cages or deep trays, 
which are hung inside the stills by means of wires, in order to facili- 
tate charging and discharging. 

In the Johore distillery the dried material is first damped before 
being placed in the stills. It is possible that the reason for this is to 
enable a larger charge of material to be packed in the still. 

Steam from the main boiler enters the still near the bottom 
through a 2 inch pipe ; the outlet pipe is placed near the top of the 
still, opposite the inlet pipe, and is connected to a copper condensing 
coil immersed in a large tank through which cold water circulates. 


1 Tesymannia 1906 and 1909. 
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A battery of stills in a row, supplied by steam from the main 
boiler can be connected to a series of condensing coils contained in one 
large tank. 

The condensing coils deliver the condensed water and oil into a 
trough which leads into a sump, constructed like a Florenei? flask. The 
oil is skimmed off and filtered tlirougb dry filter paper to remove small 
amounts of water and any suir>pend(‘d matter. 

The distillation of a charge m stills of the above capacity is 
continued for about 2 1 hours. 

Altliough the above is a general description of the method of 
distillation of the oil, it would ajiiiear that oils of special tiuality can 
only he prepared by varying the conditions, the details of which are 
known only to experienced distillers. 

Clnia S(‘ng Hong and Co , ])repares four grades of oil, known 
resjiecti vely as * Ordinary*’, IVledmm ” “ S]K*f‘ia,l *’ and Kxira 
S))(‘G‘ial Analyses of those grades are given in Tal)l(» 1. 

Ytiu.ps. 

A yield of over n half a ton rd air-dried half can he obtained per 
ciitiing irom a good first cro]) and a similar yield has he(*n ohiaiiUHl 
AMth a S(*(‘()nd c'utting six months later, ddie subscainent yi(*ld of leaf 
will decrease and after two years it ayjII he found necessary to replant. 

Ill the Joliore distillery, in Avhich the stems and leaf are distilled 
together, the yield of oil is about 4 to li lbs per charge of 2 piculs of 
air-dned material. (1 picul \X] 1/M lbs.) 

Analysis of On.. 

Cigui'es for the analysis of tlie four grades of oil distilled by 
Chna Reng lleng (^o,, are giA^m in Table 1. Hor comparative 
purposes tigin-f'S for the analysis of oil distilled by Low Ting Teng 
( Cliop ’ry(‘ Sm ) a,nd also tlios(‘ for standard Singapore distilliMl oils 
1 SmgMpoi'(‘ l(vif ) are given. The figures for tlu^ standard Singapore 
and European distilled oils luixe been taken from “ The Volatile Oils *’ 
(iildemeisfcer and Hoffman, Second Edition by Fj. Gildemeistcr (trans- 
lated by j^ldward Kremer) Vol. HI. 

Tlu' grade of oil is indicated by (a) the diffenmco in specific 
graMiy which rises with the “higher” grades and (b) solubility in 
alcohol no per cent by volume. 

The grades of oils examined also show an increase in hicvorota- 
tion in the “ higher ” qualities. 

The results of analysis of these oils show that the “Ordmaiy ” 
and “Medium** grades correspond to the Singapore oils of 
eommeroe, while the “Special*’ and “Extra special” grades 
correspond more closely to the European distilled oils. 



TABLE I. — Table showing the resulis of analysis of various samples of Patchouli oil. 
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Uses. 

Pure patchouli oil has a somewhat strong and pungent odour, 
but, when diluted with alcohol or spirit, the odour becomes pleasant. 
The oil is used almost exclusively in the preparation of compound 
perfumes in which the odour harmonises with that of the other 
ingredients. 


Markets ani» Value op Oil. 

At the present time the principal markets both for the oil and 
leaf are Great Britain, The United States of America and Japan. 
Several enquiries for the oil and leaf have been received recently from 
London. 

In the ‘‘Drug and Chemical Markets (Vol. XTII, No. 22, New 
York, November 28th, 1923) it is stated that 90 per cent, of the leaf 
which is dealt with in Singapore is grown in Sumatra. The balance 
is grown in Malaya. The imported leaves are shipped in bales of 
about 280 lbs. covered with sacking. In the case of leaf exported 
from Malaya, the principal destination is the United States of 
America. 

The average local production of oil is 2,000 — 3,000 lbs. per 
month. The oil is shipped in 20 lb. iron drums packed in sawdust, 
two in a case. 

In the first seven months of 1923 the value of the exports of 
patchouli oil from Malaya amounted to $206,116/-. 

The price of patchouli oil has fluctuated considerably during the 
last three years. In 1J)20 the oil was valued at $33/- per lb., hut the 
price has since declined, until at the present time the oil realises only 
about $8/- per lb. 

In America an import duty of 20 to 25 per cent, on the value of 
the oil has been imposed. The American demand therefore is prin- 
cipally for leaf for distillation in the country. 

No import duty is imposed in Great Britain and there is also 
no export duty in Malaya. 


CONCI.USIONR. 

While it is of interest to note the revival of this minor agricul- 
tural industry in Malaya, attention should be drawn both to the 
fluctuating prices and the probability of over-production. Such a 
product must be regarded as a luxury and not an essential article of 
commerce ; its value therefore will depend always on the wealth of the 
population which can be diverted to the purchase of such materials. 

Beceived for publication 9th April 1924, 



YETIYER OIL. 


By C. D. V. Gkokoi. 

Y ETIVER oil, an essential oil, is obtained by the distillation of 
the roots of the vetiver plant. This plant is a perennial grass, 
belonging to the same Natural Order— Gramineao — as citro- 
nella grass and lemongrass, in which the leaves contain the essential oil. 
In the case of vetiver it is interesting to note that the leaves are odour- 
less, the roots being tlie only part of this plant which yield an oil on 
distillation. 

It is thought that the publication of the results of an investiga- 
tions carried out recently at the Department of Agriculture will be of 
interest in spite of the fact that there is only a very limited demand 
for this oil. 

The supply of roots for the experiments was obtained from the 
Government Experimental Plantation, Serdang, where small areas of 
this crop are under cultivation. 

The roots have been distilled to determine the yield of oil and 
samples of the oil have also been forwarded to the Malay States 
Information Agency, London for valuation. 

Name of Gkass. 

Vetiver grass is known botanically as l^riirer/a .itzantoiihs, Stapf. 

This grass is but little known in ^his country ; in India, where it 
is found widely distributed and where the dried roots are used for a 
variety of purposes, it is known as Cus-Cas or KIias-Klias, The dried 
roots are made into baskets and mats (chicks), the latter being hung 
on verandahs ariel moistened with water in hot weather, thus iierfummg 
the atmosphere. Bundles of the roots are also placed between clothes 
stored in wardrobes or boxes, imparting to the clothes tin* odour of the 
essential oil, which in its diluted state resembles sandal wood. 

In dava there is also a trade in the dried roots, which are known 
as akar wantfiy signifying aromatic root. 

Vetiver is also cultivated in Reunion ; the root is distilled locally, 
and the oil exiiorted to Europe. 

Cultivation of Gkass. 

The grass is propagated by root division and appears to flourish 
best in a light soil, which favours root development. In India, where 
this plant occurs wild, it is found principally along the banks of rivers 
and in rich marsh land. 

Tho plant will not thrive under shade, while it is said that root 
development is stimulated by frequent cutting of tho grass. 



Tt has been found that the oil con teat increases up to the time of 
flowering, so that if the roots aj'o required for distillation they should 
be harvested just before this time. 


KxTUAOTIOJf OF 0/L. 

The roots are dug up, separated from the stems and '<^ashod’‘in 
running water to remove adhering stottes and soil, and then steam- 
distilled. On account of, the low volatility of this oil the distillation 4s 
lengthy, requiring several hours to cemplete. In the investigations 
carried out in the Departmetft it w’as f«iind that a period of about 10 
hours was required to comjiete the distillation of a hatch of roots. 


Yielo of Oil. 

The yieldsii of oil obtained froud fresh air-dnod roots varied be- 
tween O.TiO and O.Or) per cent, bv weight, that is to say, 1 ton of roots 
will give T-i to 1 1 lbs of oil. The weight of roots obtained from the 
e\i>enmental areas was at the rate of about half a ton per aero, cor- 
responding therefore to a yield of (1 to 7 lbs. of oil per acre per crop. 
Under normal conditions two crops of roots can be obtained per annum, 
e(juivalent oi the above figures to a yield of to 11 Ihs. of oil per 
acre per a»num. 


Vall'k of Oil. 

The sample of oil despatched to the Malay States Information 
Agency for valuation was forwarded to the Iiupenal Institute for 
report. The following is an extract from tho'r report : 

“The sample consisted of a viscid, dark greenish-brown votivor 
oil of good aroma. It was examined with the following 
results, which are shown in comparison with corresponding 
figures recorded for {a) oil dis-tilled in Europe from dry 
impoi’tGd roots and (6) oil dietilled in Roiinion. 


‘ 

Present 

European 

Oil distilled 


sample. 

distilled 

oil. 

in 

Reunion. 

Specific Gravity at 

]5/15°C 

i.osa 

1.014 to 1.043 

0.982 to 1.020 

Optical Rotation... 

Too dark to 
permit reading 

to +40" 

+20® to +38® 

Eefractive Index 

20°O. 

1.5*4 

1.520 to 1.528 

1.515 to 1.528 

Acid Value 

35.5 

^0 to ()0 

4 to 20 

Ester Value before 

acetylation 

11.8 

10 to 25 

5 to 20 

Ester Value after 

acetylation 

1G8.0 

130 to 160 

120 to 150 



These results show that the pposont sauii)l(‘ of oil ih (^f 
normal character. 

CoMMEEjCIAL VaTjUATIOX. 

The chemically 4rieil oil was rei^arded hy <'xi)(U’ts iia 
-of good aroma, resemhling in thLs rosjwt Reunion v('tiv(ir 
oil rather than Indian. They considenvl that it would ho 
worth oOs. per lb, ex wharf London (January l) but 
were of opinion that the price of vetivor oil nngbt fall in 
the near future.” 


Uses of Gil. 

Vetiver oil is used exclusively in the preparati' n of compound 
perfumes, in which the oil, on accoumt of its low volatility, acts as a 
valuable “ fixer*’ for more volatile essential oils. 

As in the case of other essential oils the utilisation of winch is 
restricted to similar purposes, it is unlikely that tlie dcnunid fur lIhh 
oil will ever be extensive. 

Kacrivef^ for piihlf cation /jth April lO'iJi'. 



TITI SERONG RIGE EXPERIMENT STaTION. 


By H. W. Jack. 

I N view of the increasing interest which is being shown in experi- 
mental work with ric( 3 , it has been suggested that a brief 
note describing the principal experiment station under the 
auspices of the Agricultural l)Gpartmont should be published. 

The principal rice experiment station is situated at Titi Serong, 
which is three miles distant from Parit Buntar, the head-quarters of 
the Krian District of Perak, a district well-known on account of the 
excellent irrigation scheme established by the (jovoinment some twenty 
years ago to irrigate r)(),0()() acr*es of flat clay land for rice cultivation, 
and for the prosperous condition of its population which is almost 
entirely agricultural. 

The station comprises approximate! v 21 acres of good padi land 
and was selected in the lii'st place}, he^couHe it is the centre of a 
thriving cultivated area; and secondly, because it is abundantly 
supplied with water since a distributary channel from one of the 
branches of the main irrigation canal discharges water almost directly 
in the area. 

Unfortunately, though the land is so well supplied with water 
there is great difticulty in draining off the land prior to harvest and 
maintaining it dry for the few months hetwcMUi the seasons, because 
the whole area appears to he SBtuated in ii slight depression of the land 
and hecanse the nearest outlets for ('\cess water are some miles distant, 
and these outlets themselves are hocoming shallow and choked with 
silt defK)sit and need dredging periodically. Gonsoijuently, whenever 
rainy weather occurs during the harvesting period it is impossible to 
drain the land and harvesting operations have to bo carried on in G or 
iS inches of wat(}r or more, rendering th(» labour more arduous and 
causing considerable loss of crop. This drainage difficulty was only 
discovered 2 years after work had commenced when a wet harvest was 
encountored. 

In the the third place, this lanl was selected because it was the 
best available area withm a reasonable distance of Parit Buntar town 
whore the Officer-in ‘Charge of the station resid(‘s. 

The land lies adjacent to a fairly good road from which there is a 
cart entrance to the connnodious field store standing at the west end 
of the fields which run from Phust to West. 

The field store in essentials consists of a cement paved floor, 
2,500 square feet in area, covered by a tiled roof and fenced on the 
east by expanded metal and on the remaining sides by plank walls. 
One- third of the store is rendered rat-proof by means of half-inch 
mesh wire netting. This part> amply jirovided with tiers of shelves, 
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conatitutee the temporary field store as distinct from the main part of 
the building which is more a covered working space for threshing, 
winnowing, and other operations connected with harvest, than a store. 

Attached to the field store is a tiled drying floor, 1,200 s(]uare 
feet in extent, suitably inclined to facilitate rapid drying and raised 
one-and-a-half feet above the general ground level. Tliis drying floor 
is most useful, not only for drying padi, but as a solid platform on 
which to deal with numerous lots of padi, for it must be remembered 
that the ordinary soil level is often moist and in rainy weather is 
frequently submerged even during harvest. 

When lots of padi are quite dry they are bagged and labelled and 
removed to Parit Bun tar to the permanent rat- proofed store, . to await 
distribution or study of characters required for definite records. This 
permanent store is part of the ample building which is used as an office 
and laboratory by the Officer-in Charge, locally, of padi experiments. 

The land at Titi Serong is divided by “ hatas ” into four 
** bendangs,” each “ liendang ” being about 5 acres in extent and 
averaging approximately flOO yard* in length. 

The work carried on in the station has already Ixien described tn 
Bulletin No. 35 of this Department, hut it may bo mentioned that 
the chief item in the programme of experiments is tho selection of 
heavy yielding strains of padi, thou* isolation, field testing and 
finally, their multiplication for distribution to rice planters with a view 
to raising the average annual crops obtained in tho country. 

Other experiments embrace variety tests, milling tests, the Meets 
of manures and of different methods of cultivation, crop rotiition, and 
cross breeding between the best selections and strums showing 
desirable characters for the purpose of endeavouring to establish still 
better strains. 

Already the main work, selection, is show^ing good results and 
several strains of seexl which have been distributed have jiroNod l)(;tte,r 
than local unselected seed in various parts of the country, but paiticu- 
larly in the Krian District in which it is estimated that at least 1,5(){) 
acres were planted with selected strains during the last season, in 
practically every case, with l)enefit to the planter. 

Wherever selected seed was grown in the last Fumson, vt attracted 
considerable attention not only on the part of the Malays bin also on 
the part of the Chinese, who cultivate some 10,00(3 acres of padi m 
the Krian District, and demands for seed for the next season are 
already numerous. Selected seed is popular not only because it pro- 
duces a large crop but because the padi is heavier tlian that derived 
from unselected seed by at least 8% since all the grains are well filled 
— a result of selecting the seed solely on weight returns ; more()\*<‘r, 
selected grain gives a high percentage of rice in milling. Aiiiongst 
other prominent characteristics of selected seed is its absolute unifor- 
mity in maturation (which reduces loss in harvesting to the minimum) 
and the absence of too muchlfldiage. 
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In March Iasi, the station was favouml hy a visit from H. H. 
The Sultan of Selangor and his staff, the T)ato Lee Kong Lam and 
several notable Malays from Selangor, Negri Sembilan and Perak, 
and some 2r>0 other interested persons in different part of the country. 
H.H. The Sultan of Selangor showed great interest in the work ; that 
he possessed a considerable knowledge of things appertaining to padi 
cultivation was amply evidenced by his pertinent questions and 
remarks. 

Through the Inspection Division o| the Department, tests of 
various selected strains are being carried out in different parts of the 
country, where conditions differ from those existing at the Titi Serong 
Station, to ascertain whether some of the strains already selected may 
be suitable for other areas as w(*ll as m Krian. In this way, strains 
selected in Krian have been found useful in various other places, and 
are gradually displacing the varieties previously grown. A limited 
quantity of selected seed padi is now available for distribution to 
applicants who sliould communicate with the Economic Botanist, 
Department of Agriculture, Kuala Lumpur. Rice work is still in its 
infancy in Malaya, hut continuity and perseverance promise beneficial 
results in increasing local yields and reducing the very large annual 
imports of the chief food of our labouring population. 

lieceired for publication Htk April 



SMALL POWER RIOE MILLS FOR ESTATES. 


ri^HE adoption of small power mills for Imllm#^' l)Mdi is slowly but 
I surely ^uunin^^ favour on estates situated witliui easy distance of 
regular padi markets. 

This course of events is only natunil lau'ouies those (‘states \\lneh 
have been the pioneers in esttiblisliing their own mills ha\o found 
them to be greatly advantageous. 

Amongst tlu* advantages which have be(‘n found to accrue from 
estate milling, the most important consuh-raiion is Hit- I'lh'ct on the 
labour emiiloved. On one estate it has luaui found ]iossibl(' to ])ur- 
chase ]iadi, mill it, and sell the nee to tin* cooius at 7 9 c(‘nts ])(*r 
gantang clu'aper than tlie mugbliouring sliop rates alte» (kdiicting a 
small percentage of the profits towaids covering cai)ital e\])(n-ditiLi-e 
and di'preciation. 

Tins birg(‘ reduction in the price of (‘state m ]1( d ru'(' as (-onipaM'd 
with rice liougbt in the locuil sbo]is is, of course, onlv possibh* to tlie 
estate referrc'd to, because it is particubnlv conv ..uaitlv situated as 
regards a padi market, but there are manv otlu'r ('states in tlu* lu.ith 
of th(i Ptiiinsiila winch could purchase ])adi almost as ^'a'^llv. b''>r 

instance, another (‘stati^ located several miles from a iiadi niarki't 
retails estate milled rice to its own labour at 1 cents a gait tang li'ss 
than the local ‘ kedai ’ puce. 

Thus by milling their own nee, estates sitiiah'd lu'ar a.r(‘as avIk'I'c' 
rice ]m)(luciion is in excess of tIuj demands of tlie local population can 
su])ply their labour for(*(‘S V itli nee at a. late ^arvullg (rom a small 
pciwntage up to sonudhing mound 1 ,V'., h ss than tlie local niaikct 
rates. 


This reduction in the cost of ric(‘, small as it nuiv seem, is a \(a‘y 
material consideration with eotdu'S, particubnlv as llie (lu'aper price 
is also coupled witli full meeisun' as compa.r('(l with llu* usual shop- 
keeper’s method of giving short measure, and tends to stabilise labour 
on these estates. 

^foreover, estate milled rico (parboiled) is s\v('('t(‘r in llavour 
tluui commercial nee, because the water iii vvlncli tlu' padi is soahi d 
before milling is changed, and is consequently cleaiu*r. 

Ilccoivcd for puhUcaiion 17th March /fy.-i. 



AGRI-HORTieULTCRAL SHOW HNO TRADES 
EXHIBITION, 

W E have received a copy of the Agriculture section schedule in 
connexion with the forthcoming Agri -Horticultural Show 
and Trades Exhibition, to bo held on the liace Course, 
Kuala Lumpur on July 11th, 12th and 18th, 1921. The schedule is 
comprehensive and the prizes offered are considerable. Wo note that, 
in the main classes for Rubber, oxhiluts are to consist of a whole case : 
this should make for fairor judging, as the exhibits will be, presum- 
ably, of av(‘rfig(‘ commercial standard. The Section Secretary is 
Captain J. M. Hewlett, M.O. ; and copies of the schedule can be 
obtained on application either to him or to the Hon. Secretary, 
M.A.H.A., P,0. Jlox 27 1, Kuala Lumpur. 


(^(>-24.) 
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MARKET PRieE LIST, 2nd QUARTER 1924. 


Oil Seeds. 


Castor (Bombay) 

- 

£2 1 . pci" ton. 

Copra (Ceylon) 

- 

„ „ 

Do. (Straits) 

- 

£v(! 1 „ ,, 

Cotton (Kf^yptian) 

- 

£1 „ 

Do. (Bombay) 

- 

£1(1. „ „ 

Croton 

- 

.£‘ii (i — (i iicr 

Desiccated Coconut (fine) 

- 

H,- 

l)o. Do. (medium) 

- 

II - 

Do. Do. (coarse) 

- 

1'’/- » 

Cinj^elly (Clnnese) 

- 

tjl.ll). ])('!• ton. 

Do. (1 >0111 bay) 

- 


CronndnuU ((laiiibia, undecorticated) 

- 

0 „ „ 

J)o. ((^IniU'se, decorticated) 

- 

t' -!.('.(! ,, „ 

Linseed (l^oiiibay) 

- 

t'2'» ■>.(: „ „ 

])o. (Plato) 

- 

„ „ 

Palm Kernels (West Aftica) 

- 

fis.iv „ ,. 

Oils. 

Castor (Madras) 

. 

58 I) ])er cwt. 

Do. (])harinaceutical ) 

- 

Do. ( 1st prossm") 

- 

bl “ ,. „ 

Do. (2nd pressin/.j) 

- 

(12 - „ 

(/oeonnt ((Cochin 


JO - „ 

Do. (Ce>'lon) 

- 

N ' M 

Cotton seed (l^^nyptian, crn<l(‘) 

- 

00 b „ ,. 

Do. i Bomba\ ) 

- 

01 - „ „ 

Oroundnnt (Oriental, cinde) 

. 

lb - 

Do. (J'hi^hsli) 

- 


Linseed ((’aknitta) 

- 

00 - ,, „ 

Do. (Plate) 

- 

.>8'” ,, ,, 

Palm (Laj^^os) 

. 

IMi) l)('i‘ Ion, 

Do. (Sumatra) 

- 

4 (> ,, 

Palm kernel 

- 

10. - jH'i* cw L 

Qil iSakes. 

Coconut 


£!l.10 !)(' 

Cotton ( Kfjyptian s<'ed) 

- 

£S. 

Do. (Bombay seed) 

- 

€ 4 . e 

<7ronndnut ( undecorticatedj 

- 

lO.lT.f) 

Linseed 


£10 15—111.15 „ 

Palm kernel 

- 

£ 4 .O 1» 


Essential Oils. 

Cajeput, 

Camphor (Ohinoso, crude) 
Do. ( Japanese, refined) 


n, 2 ’\ per 11). 

•MO „ 

:i/l] M 
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Essential 0ils.>-ron/d. 

Camphor (oil) 

Cinnamon (Ceylon, loaf) 
Citronella (Ceylon) 

Do. (Java) 

Clove 

Lemon grass (Cochin) 

Limo (West Indian, exprosaod) 
Do. ( , distillG<l) 

Patchouli (Penang) 

Do. (Mysore) 

Votivor (Bourbon) 

Spices. 

Capsicums (p]ast Indian) 

Do. (Nyassaland) 

Chillies (Zanzibar) 

Do. (N vassal and) 

Do. (.lapan) 

Chnnamon (Cevlon) 

Cloves (Zanzibar) 

Do. (Penang) 

(■iing('r ( Japan(‘se, Cochin) 

Do. (Jamaica) 
lyiace (Ibnnbay tl’ Penang) 
Nutmegs (Singapore S: Penang) 
llO’s 

tSO’s 

(W’s—oT’s 
Pepper (Singapore, black) 

Do. „ , white) 

Turmeric (Bengal) 

Drugs. 


Aroca 

Cinchona Bark 
Cocaine (hydrochloride ) 
Ipecacuanha (Hio) 


- r, 2/6—65/ 

- per cwt 

■ 5i per oz. 

- S/6— 2/7 

per lb. 

- 5/- 

II II 

- 7/6— 7/9 

II II 

- 3/10 

II ft 

- 9/- 

II II 

- 5/- 

II II 

- 18/G 

n II 

- :jr»/- 

It II 

- 4r>/- 

II II 


- 40/- 

—15/- 

per cwt. 

. 60/- 

—65/- 

II II 

- 40/-- 

-15/. 

II II 

- 50/'- 

- 5.V- 

I* II 

- 125/- 


11 11 

- 9d. - 

-1/- 

per lb. 

- ll)d. 

—1/2 

II II 

- 2/ G - 

-3/- 

II II 

- SO/- 

-!)5/- 

per cwt. 

- 115/- 

•-1.S0/' 

“ II 11 

- 2/'- - 

-2/10 iKir 11). 


* “ tf f9 

- 2 / 2 ,, ,, 

2/3 2/4 ,, ,, 

- l^d. „ „ 

- 7:M.-8d. „ 

- 90/- per cwt. 


15/- per cwt. 

- According to analysis 

- li/- per oz. 

- 9/- — 9/;} per lb. 


Natural Dyestuffs and Extracts. 


Annatto (seed) 

(iambior (black) 

Do. ( cubes) 

Gums and Resfits. 

Damar (Singapore) 

Do. (Batavia) 

Dragon's blood (reeds) 

Do. (lump) 


1/4 — I/O per lb. 

- 65/- per cwt* 

- To/- — (SO/- per cwt- 


- 30/- — 150/- per cwt. 

- 120/-— 160/-,, „ 

- £lS-'£20 

- € 11—^28 


II 



Fibres. 


Cotton (Auiorican Ord. to K. L. M.) 
Po. (Egyptian Sakellaridis, Q K. 
to Ein©.) 


ir>. iiitl.- 
2:1 40(1.- 


11 . ITxl ]K3r 11#. 

2r>. 70(1 „ „ 


Do. (Manila, J. G rack)) 

- 


Do. (Mann tins) 

- 


Do (New Zoaland) 

- 

f;5'> - a', „ 

Kapok (Java) 

- 

trii „ lb. 

Do. (Indiiin) 

- 

McL „ 

Foodstuffs, 

Cocoa (Ceylon, plantation) 

.. 

GO/ — 100/- i)or fwL‘ 

Coffee ( Malay, plantation ) 

- 

!)«/— lin „ 

Do. (Malay, Libeikiin) 

< 

(jo/-- „ 

8<igo ( peanl ) 

- 

28,- „ 

|>o (flour) 

- 

1 ( ,'() - 1 8 () „ ,, 

^ngar (uhito, Java) 

- 

25 G c-wt. (fx. (liitv. 

’rajnoca (P(*nang, flalu') 

- 

- t(l (M'f 111. 

Do. (Penajig, flour) 

- 

IK/- 22/-., crtt. 

Miscellaneous. 

<7 utta])ercha ( g(aiuin<? ) 


2, 0 -() < per lb. 

Do. ( Sarawak ) 

- 

•b- 'll- „ „ 

l)o. (Sulk re 1)01 led) 


10(1. „ 

Jelutoug 

- 

l'.‘)0 tf()0 ])()rr ton. 

Cbemlcals. 

Acetic ac^d (gdawial) 

_ 

fi*! 1 J per xon. 

Do. (80% coniinl) 

- 

1' 1 L 1 0 t' IrS. j 0 p('r toK 

Acetone (pure) 

- 

i'lOO *101 „ „ 

Aiiiinonia (.880) 

- 

.^42 d;i „ „ 

Calcium aoetate (grey) 

- 

4:10 10 - f20 10 „ „ 

Cikric Acid 

- 

1 /() per Ih. 

Creosote 

- 

Hd. per gallon 

b'oriniriin (40% vol.) 

- 

kAS'l -4‘()4 p(u ton 

Lime juice (raw) 

- 

1/0 2, 0 p(‘r gallon. 

Do. (concentrat(*d) 

- 

t'21 per l)a,sis r 

Sodium bisulphite, ((>'' ()2?4) 

- 

4:20 — 4:22 pen* ton. 

Sodium sulphite (anhydi’ous) 

- 

4:20. 10 -4’2 4 10 per ton 


* Prices of ('ocoa und (Coffee are given in bond, 
t Basils — 108 gallons, 04 om Citnc aAd per gallon 


Uece'ived fm pul )hca turn ^Si'd June 19^1. 



Publications of the Department of Agriculture. 


Tfie /ollowinp iiiitilioatioiiB, except those ont of print, may be obtaineil on appliwtion to tha 
fjOfBce of the Seeretary for A(!ricnltore: the ItafHes Museu n, Sinsapnre; and the Malay htates 
j^^’lUi'ornialinn At^i'iicy, hh, Cannon Rtreet, R C Loiuion. 

•' A remittance t o cover the cost slKmld accompiiny applications; otherwise the Journals will 
''’1)6 sent by post, Cash on Delivery, where that system is in force. 

> 1. Tljo A‘4nni]iuraJ Diillctiii K.M.S. 

Vdls. f TV (l!li;i-]<l) VIII & IX (Ji):n-l0) price $5.00 per volnnie. 
i Vol. V (lini) Nos 1, ;!, 5 A (i „ 2.50 per set 

w „ VI „ 1, :,H& 12 „ 2.00 , „ 

„ YIl (1!)10) „ 2- C „ 1.50 „ 

2. The Mulayiin Aorionltural .louriiiil (contNiiiing the Agricultural Bullotin). 

Published monthly. 

\ ol. X Prico $5.00 per voliimo. 

„ XI (DJii:)) Price $.n()l) jx'r volume or 50 cunts per single number. 

]i<(rl mniiiicrs of Po/.s, / X irtU not he si?i((li{. 

3. The Handbook of Malayan Agncnlture, price §1.00. 

Current numbers of the Malayan Agricultural .Journal and the Handbook may he purchased 
at the Kailw.'iy Pookstalls and branches of Mu'^ws. The Federal Rubber Stamp Co. 

4 . Special lUilleiins. 

1. Noti^s on Tenues (leHiroi and otlior spi'Ciesof Termites found on Rubber Plstiites 
in th(^ Fodorated Malay Stati'S, by II. C. Pratt, Government hnilomologist, 
100!), Ih) eis. 

2. Root Diseases of Heroa Hrasilieiisis, iiy W. .1. Gallaglicr. 

f). Gliscrvations on Tennosi a.s afr^ctnig the Para Rubber Tree and 

metliods to be eiiijiloyod against Jls Ravages, by 11. C. Pratt, Government 
Kiitomologist, 1!)10, lepunt 1!)J(», ets. 

-I. A Lepidopteroiis Pest of Ouconuts, H: (icharhtim cdioxanflm, Hcwipsj by 
II. V. Pratt, 1!)0!). 

5. Tile ]<lxtermination of Rats m Rieo Fields, by W. .T. Gallagdier, 1!)0!). 

(1. Pri'liminary note on a P»raneb and Stem Disease of Hrrva Bntsif ienivs^ by 
W. J. Gal higher, lOOO. 

'I. Coflea Robusia, by W. .1, (lallugdier, Government Mycologist, 1010, 20 cts. 
iS. Tile Gultivation and (’are ot tlie Para Rubber Tree (in Malay) 1!)10. 

0. ])ie-I>ack Fungus of Para Rubber and of (lacao, by K. Bancroft, 1011. 

10. A Lecture on the Para Rubber Tree, by W. J. Gallagher, 1010. 

^ 11. Cocoiiut Cu'tivatioii, by L. C. Brown, 1011. 

12. Padi Cultivation in Krian, by 11. C. Pratt, 1011. 

1;R a Root Diaease of Para Rubber, Pomes Smifosfiis, by K. Bancroft, Assistant 
Mycologist, 1912, 20 cts. 


C ” Cancelled. 



THE 

Malayan Agricultural Joufiijllf 


Vol. XII. August, 1924. No. 8. 

— " ' y ~ ' 

ANNUAL REPORT OP THE AGRIGULTURAL 
OHEMIST FOR 1933. 

By B. J. Eaton. 

Staff . — The scientific staff during the year was as follows : — 

Agricultural Chemist B. J. Eaton 

Asst. Agricultural Chemist B. 0. Bishop 

„ „ „ C. D. V. Georgi 

„ „ „ V* R. Greenstreet 

„ „ „ J. H. Dennett. 

The Agricultural Chemist was absent in Australia from the 6th 
July till 17th October. Mr. R, 0. Bishop acted as Agricultural 
Chemist during this period. 

Mr. J. H. Dennett was on leave from the 2nd February till the 
15th May. 

Mr. R. 0. Bishop proceeded on service leave on the 19fch October, 

Organisation . — The Agricultural Chemist has been responsible 
for the compilation of all reports and administration and general 
supervision of all chemical work. 

Rubber investigations, and the experimental work on paper pulp 
and fibres was under the supervision of Mr. R. 0 Bishop until he 
proceeded on leave, when Mr. J. H. Dennett took charge of this work. 

Major C. D. V. Georgi has been in charge of investigations on oils 
and fats and forest products of various kinds. 

Mr, J. H. Dennett has been in charge of investigations on raw 
materials for the productioq of power alcohol and sugar with parti- 
cular reference to the tapping of nipah palm and the production of 
alcohol and sugar from the sap of this palm. 
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Mr. V. B. Oreeostreet has been in charge of inTestigations on 
soils and fertilisers and various miscellaneous investigations. 

t 

Rubbeh Investigations. 

A 

Researches on problems connected with the quality of raw rubber 
and the factors affecting variability in vulcanisation have been 
continued throughout the year. 

The following articles have been published on some of the^esults 
of these investigations- 

“ The effect of the oxides of arsenic on the 
late of vulcanisation of rubber” 

. “ The deterioration of raw rubber on storage” 

A number of experiments have been carried out on methods of 
preservation of latex in the liquid state for shipment and export. 

For many purposes it has been confirmed that ammonia is very 
satisfactory, altlioiigh the danger attendant on the use of the strongest 
commercial soliiiioti must not be ignored. 

Experiments on the loss of ammonia incurred in pumping latex 
from one vessel to anothei* and on exposure of the ammoniated latex 
to the atmosphere have also boon carried out. 

Experiments have shown that ammonia added to latex increases 
the time of cure of the rubber prepared from such latex. 

Investigations on the method of determination of nitrogen in raw 
rubber, Would appear to indicate that the Kjeldalil method of determi- 
nation does not include all the nitrogen compounds in rubber and 
latex. 3''urther investigation on this problem is necessary. 

Investigations are in progress on the vulcanisation of rubber with 
solutions ot sulphur chloride with a view to evolving a new method for 
the laboratory examination of raw rubber. 

Further investigations on slab rubber, which are in progress, have 
yielded interesting results in connection with the diflference between 
the exterior and interior layers of the thick slab and on methods of 
drying and maturation. 

Investigations on sprayed rubber prepared by the Hopkinsan’s 
process, United States Rubber Plantations Inc. (General Rubber Co. 
of New York) have boon earned out and are still in progress. 

Investigations on the effect of various constituents of the latex 
iftcofporakid in raw rubber are in progress and a report has already 
been published in the Malayan Agricultural Journal. 

Investigations havo carried out on rubber mixings for the 
manufacture of soles, HoOring-tiles, and for eealing tings for tin cans 
for pa6king pine apples. 
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The oold rulcaoisation by sulphur ^chloride of rubber samples 
coloured by the addition of organic dyestuffs to latex has been carried 
out for an estate. 

Several patent coagulants and anti-ccragulants have been examined 
and reported on and rubber prepared by their use has been investi- 
gated. Assistance has been rendered to estates in connection with the 
preservation, packing and shipment of latex and a number of reports 
containing advice on the same subject have been .prepared. 

A number of samples of rubber containing defects such as bubbles 
** rust*' and spot disease have been received and reported on. 

A sample of adulterated rubber was received for examination. 
This was found to contain an excess of mineral matter, amounting in 
one sample to 19.0 per cent. The adulterant was China Clay. 

Oils and Pats. 

Fixed Oils d Fats . — Samples of groundnut oil and residual cake 
prepared in Chinese Wedge presses have been examined. The small 
percentage of oil in the cake indicated that this type of press is fairly 
efficient ; its chief disadvantage is that the ground seed-meal has to 
remain in the press for many boqrs. 

A number of samples of oil-palm fruit and palm oil have been 
examined and the free fatty acid content of samples of the oil deter- 
mined. All samples, except one, were received from one estate. 

Analyst of the fruits examined was found to be in close agree" 
ment with samples examined during 1922. 

Samples of copra cake from one of the copra oil mills in Malaya 
have been examined to ascertain the efficiency of the mill and recom- 
mendations made to increase the efficiency. 

An investigation of Illipe nuts of different species and origin has 
been carried out. The nuts are imported from Borneo, Siak and 
Pontianak and sent from Singapore to Europe, where the fat is expressed 
and is used for the manufacture of chocolates and soap. 

The oil content of Boseile seed has been determined and the 
characteristics of the oil ascertained. 

The oil content of a sample of Tengkawang seeds, received from 
the Conservator of Forests, British North Borneo, has been determined. 

Limb Fruit Products. 

No further investigations have been carried out during the year, 
bpt a visit was paid to the estate cultivating this crop in ^nnection 
with the odnsignment of hand-pressed oil of limes, distilled oil of limes 
and concentrated lime juice to England. 
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■ A sample of Kapok seed oil has been examined and reported on. 

FiSKENTiAii Oils. 

A sample of an unknown essential oil, probably a wood oil, has 
been examined and found to be of little oommercial value. 

Samples of vetiver {cm-cua) grass roots from Rerdang Experi- 
mental Plantation have been distilled on a semi -commercial scale and 
a bale of the roots and sample of the oil have been despatched to the 
Malay States Information Agency for valuation and report. 

Assistance and advice has been rendered to one estate in connection 
with the distillation of citronella oil and the efficiency of an unsatis- 
factory still and condenser has been improved. 

The oil content of several samples of grass from this estate was 
deterniinod and a large batch of grass from Serdang Experimental 
Plantation has also been distilled and the oil examined. 

En(|uiries have been received recently from the Malay States 
Information Agency for Patchouli oil and investigations are being 
made. The cultivation of this crop is being revived in Johoro. 

Citronella grass should prove profitable as a crop at present 
prices (about 4/9 per lb). The oil from the Malayan Citronella 
grass is similar in quality to the Java and Durmah oils. 

Paper Pulp Investigations. 

Samples of paper pulp (and the raw niacorials) from various 
bamboos and grasses prepared at the Department of Agriculture have 
been forwarded to the Forest Research Institute. Dobra Dun, India, 
to the United Kingdom and to i Denmark. 

A batch of pulp from bamboos has also Iwen prepared for 
anotlier syndicate, which is interested lu this product. 

A batcli of pulp has also been prepared and despatched for 
the making of various exhibits in the Agricultural Section of the 
Malayan Pavilion of the British Empire Exhibition. 

Experimental work included investigations on a number of species 
of bamboo, lalang grass {Imperata aritndinacme) Merker grass (a 
giant grass grown at the Serdang Experimental Plantation which gave 
a high yield per acre) Citronella grass (after the distillation of the 
essential oil) and Napier grass, grown at the Serdang Experimental 
Plantation. 

A report on the bamboos sent to the Forest Research Institute, 
Dohra Dun, India, indicates that a bleached pulp of good quality can 
be prepared, from at least one of the bamboos, by suitable treatment. 
It was shown that the original samples of pulp made at the Depart- 
ment of Agriculture were insufficiently digested due to the inadequate 
nature of the plant used. 



212 


FiimB IntrstiotAtions. 

A bale of roaelle fibre has been prepared and despatched to the 
Malay States Information Agency. 

Several reports on samples of rosello fibre received from various 
sources have been made. Samples of rope made locally from this 
fibre and used as slings on hatches by the Railway Department have 
been inspected. This rope showedkeonsiderable signs of wear compared 
with Manila hemp rope, used in a similar manner. This was due 
partly to the fact that the locally manufactured rosolle fibre rope was 
not made as satisfactorily as the Manila hemp rope. 

A batch of Bowstring hemp {Sansicveira spp.) lias been 
prepared for the Agriculturist for shipment to Europe. 

Reports on samples of fineapple fibre have been prepared. 

Power Alcohol Investigations. 

Research in connection with the production of Power Alcohol 
has been concerned mainly with tapping experiments on Nipah Palms. 

A preliminary report on the investigations has been published in 
the Malayan Agricultural Journal and a further report is being 
prepared. 

An investigation of the sugar content of lalang grass, after hydro- 
lysis, has also been carried out at the* request of the Secretary of 
State for the Colonies on behalf of the Board of Industrial and 
Scientific Research, 

This investigation confirmed the results obtained by the Board 
on samples sent for examination to Englanl, which showed that the 
total “sugar content, after hydrolysis %vitli O.o per cent, of Sulphuric 
acid, for slightly varying times and pressuie, amounted to about 
20 per cent, of the weight of the dried grass. Pentoses accounted for 
70 per cent, of the “ sugar” content. The optimuin time of digestion 
was found to bo about 4 hours at a pressure of 10 lbs. increased at 
the end of 4 hours to 3o lbs. for about 10 minutes. 

Soils and Fertilisers. 

Ninety five samples of soil have been examined during the year. 
These include soils on areas of the cultivation of arghan fibre, tuba 
(Derris elliptica), cotton, dry padi and ragi, rubber, gutta perclia and 
coconuts. An investigation on the salinity of some coastal soils, in 
connection with Nipah Palm cultivation, has also been carried out, 
but the results have not led to any definite conclusion as to the cor- 
• relation of salinity and suitability for Nipah cultivation, except that 
the palms appear to flourish best when the salinity is below 1 per cent, 
calculated as sodium chloride. 



An investif^atlon has been conwnenced in the Pot-cultui’e booso 
to determine the comparative nitrogen fixing values of various tropici^ 
teguminons crops and also comparative tests on the values of Perbs * 
Phosphates, Christmas Island Phosphate and Superphosphate. 

. An investigation of different soils on which oil palms are growing 
well is in progress. 

FERTII|JSBRa. 

An examination of a large number of samples of phosphate from 
the Perils phosphate deposits has been made and a report will be 
issued later. The results show considerable variation. I^me samples 
consist of calcium phosphate, while others contain aluminium and 
iron phosphates. ^ ^ 

An examination of a number of samples of phosphatic guanos 
from Guuong Pondok Oaves, Padang Rengas, has also been made. 
These samples are of considerable interest and are also very variable. 
One feature is the comparatively high content of calcium nitrate in 
some of the samples. 

A sample of sawdust refuse from poultry houses was examined 
and found to be of little manurial value. 

An analysis of the ash of giant mimosa has shown that it con* 
tains 40 per cent, of calcium phosphate. 

An analysis of residue from gutta percha leaves, after the 
extraction of the gutta porchn, by mechanical treatment and treatment 
with water has shown that this matorial contains only about 1 per cent, 
of nitrogen and is of value only for local application in increasing the 
organic matter of soil. 

... PfiBDTNO Stuffs for Poultry and Cattle. 

The investigation of local feeding stnflfe for poultry has been 
coTninenced., Samples of Mimosa, Bo(fa medolloa (Tephrosia Candida) 
Maple peas, and samples of prawn and small fish refuse have been 
examined. 

The mimosa ahd Boga medolla compare favourably with clover, 
while the prawn and fish refuse are valuable for admixture with other 
.eedii^g stuffs. 

A sample of Elephant grass has also been examined to determine 
fts valiro as a cattle food. 

, iPhis work is being continued. 

: An i^estigation of the hydrocyanic content of lima beans has 

been oarnW out. Preliminary experimsnts have siiown that the ' 
locally grown samplea examined are sati^teiory. A report on the 
work wjll be published shortly. 
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A sample of sago refuse has been examined with a tiew to its 
possible use as a pig food. It was found to contain a small percent* 
age of crude fibre but the nutrient value is low. 

Gutta Percha Investigations. 

Investigations, which are nearly completed, are being carried out 
for the Forestry Department on the extraction of gutta percha from 
leaves of the plant. This investigation has shown that the method of 
grinding has a marked effect on the yield. Although the leaves can 
be ground excellently in an ordinary crepeing machine, it is not 
possible subsequently to separate the gutta satisfactorily. It has been 
found however that grinding with edge-runners, similar to those used 
in the grinding of various oil seeds and cakes, is effective, 

A yield of about 2 per cent, of gutta has been obtained from 
fresb leaves supplied by the Forestry Department from indigenous 
gutta. « 

A sample of leaf gutta percha prepared locally has been examined 
and found to be of good quality in respect of the low content of non- 
gutta constituents.. 

Exhibition samples have been prepared on behalf of the Forestry 
Department, for the British Empire Exhibition. 

Damab Besins. 

An investigation of damar resins has been carried out for the 
Forestry Department. The results indicate that the chemical analysis 
has little bearing on the market valuation of the damars, which are 
judged chiefly on a colour basis and on the size and cleanliness of the 
j)articlGs. Washings and coarse and fine dust contain a* certain 
amount of bark and dirt, A hot sieving method was adopted to 
remove particles of bark and dross, resulting in the production of a 
dark but clear block of resin. About 1 cwt of this material has 
been handed to the Forestry Department to determine its commercial 
value. 

♦ 

These experiments on the conversion of “dust” damars by melt- 
ing have shown that the product darkens considerably which may 
affect its market value. It remains to be seen whether damar thus 
treated will command a higher market value than the fine particles of 
lighter colour, also whether any chemical treatment to prevent darken- 
ing can be applied. 


Locally manufactured Soap. 

An investigation of ‘locally manufactured soaps has been com- 
menced in order to determine their quality and to assist the local 
manufacturers with advice. Samples of palm oil soap, coconut oil 
soap and rubber-seed oil soap have been examined. The following 
raw products are being used in the manufacture of these soaps in 
Addition to the Oils and fats mentioned above T— caustic soda (sodium 



hydmte) 8<klUit& earlwnate, bleachiag powder, so^m silioste Mid 
aaimal fail. 

The investigation has been discontinued owing jto pressure of 
work, but will be resumed later. 

Mbwcinai, Plants. 

It has been found impossible, owing to pressure of work, to under- 
take a systematic investigation of various medicinal plants. 

An assay of the alkuloidal content of * two varieties of Datura 
has been carried out. The alkaloid scopolamine predominated 
in both specimens. The cultivation of this plant on a small scale 
might prove remunerative. 

• -A 

^ Desiccated Coconut. 

Samples of desiccated coconut prepared under different conditions 
have been examined after storage and a report on the samples has 
been prepared for publication. 

The manufacture of this product is being continued by Ban Teik 
Bee Sc Go., at Butterworth. 

MlflCBLLANEOUB iNVBSTiaATIONS. 

Miseeliaaeous investigations include the following : — 

Four samples of tobacco leaf for determination of nicotine con- 
tent, for use as an insecticide. 

# 

Samples of a special coagulant and anti*coagulant have .been 
examined together with rubber prepared by their use. It was found 
that these samples were not of special value. 

The identification of a compound recommended for the preven- 
tion of '' spot disease of rubber hal been carried out and a report 
published in the Malayan Agricultural Journal. 

A specimen of A^r Sintok (Entada phaseoloides) forwarded by 
the Forest Besearch officer was found to contain a saponin. This 
plant is stated to be used locally for the preparation of a hair wash 
etc. and is also said to be used for the preparation of hair tonics in 
other countries. An enquiry has since been received from America 
for particulars and information and samples are being forwarded. 

A sample of a very light wood (Alstonia spp. N. 0. Apocynaceae) 
bos been examined and found to be of little value, except possibly for 
local use as floats for fishing nets. 

Two samples of transfqi^er oils have been examined fcMP the 
Fede^at^ Malay States Baiftray Department. 
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A aajiiple of oreped jelutong rubber was examined and found 
to contain YS.S per cent, of “ resin ” and 7.5 per cent, of moisture. 
The results are normal for crude jelutong. 

A proprietory insecticide received from the Government Entomo- 
logist was found to contain citronella oil, soap and ammonia. 

At the request of the S.I.P.E.F. Agency, a sample of the non- 
caoutchouc constituents of latex was prepared and despatched to the 
Pirestohe Tire and Rubber Company. 

Inventions. 

Forty-three reports on applications for inventions have been made 
during the year. 


Special Reports. 

In connection with enquiries received from various firms, estates 
or individuals, reports on the following have been prepared and 
despatched f— 

Manufacture of hydrogen. 

Preparation of guttapercha. 

Rubber seed oil. 

Preservation of latex. 

Preparation of rubber by the Spray process. 

Local vegetable dyes. 

Nipali palm products. 

Expression of castor oil. 

» 

Manuring of rubber. 

Factories for the manufacture of wet native sheet rubber. 
New methods of rubber manufacture. 

Concentration of latex. 

Coconut oil machinery. 

Publications. 

The following articles have been published by members of the 
Chemical Division : -- 

1. Note on Minvak Nyatoh ... by C. D. V. Georgi, M. A. J. 

Vol. XI, No. 2, February, 1923. 

bv C. D. V. Georgi, M.A.J., Vol. 
XI, No % February 102B. 


2. Note on Kepayang Oil 
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3. The cottipostiion of .Kedah 
and Perils Phosphate 

4v Production of Alcohol from 
Nipali palm 


5. Oil cakes as feedings stnfffor 
Cattle 

(). (^andlennt oil from Alenrites 
Moluceana 

7. Roselle seed oil 


8. Sodium silicate in Soap • 
mauufacture 


Ih Jeliitong 


10. Factors affecting the rate of 

vulcanisation of Planta- 
tion 

11. Some constituents of Hevoa 

latax 


12. The efiect of the oxides of 
arsenic on the rate of 
vulcanisation of rubber ... 


IB. Alteration of Bate of Vul- 
canisation and Deteriora- 
tion of Ra\f Rubber during 
storage 


by V, B Qrie^nstreet, M.A. J. 
Vol. XI, Ho, 3, March, 1923- 


by BJ. Eaton and J. H. Dennett 
M.A J., Vol. XI, No, 3, March, 
1923. ' 

by B. J. Eaton, M.A.J., Vol Xl, 
No, 5, May, 1923. 

by B. .T. Katon, M.A.J., Vol, XI, 
No. 0 , May, 1923. 

by C. D. V. Georgi, M. A. J., 
Vol. XI, Nos. 7-9, July —Sep- 
tember, 1923. 

by C. D. V. Georgi, M. A. J.. 
Vol. XI, No. 7-9, Muly- Sep- 
tember, 1923. 

by B. J. Eaton and J.H. Dennett 
M.A.J., Vol. XI, Nos. 7-9, July 
—September, 1923. 


by B. 0. Bishop, M. A. J. VoL 
XI, November, 1923. 

by W N. C. Belgrave and 11. 0. 
Bishop M. A. J., Vol. XI, 
No. 12, December, 1923. 

by B. J. Eaton and B.O. Bishop 
Journ. Soc. Cheru. Ind. VoL 
XLII, No. 29, July 20th, 1923. 


hy B. J. Eaton and B.O. Bishop. 
Jonrn. Soc. Chem. Ind. Vol, 
XLII, No.29, September; 20tb 
1923. 


GENRBAli, ' 

The Agricuitttral Chemist was appointed a member of (l) A 
Committee : 

^ia) To consider the requirements of Governments Depart- 
ments for routine analytical work and research in 
chemistry and biochemistry, apart from rubier 
research, for which' separate provision is being made; 
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{b) To report upon the mc»t efficient and economical meane 
of meeting these requirements, 

(2) A committee for the Proposed Institute for Rubber Research. 

The Agricultural Chemist was also appointed to represent the 
Governments of the S.S- and P.M.S. at the Second Pan-Pacific 
Science Congress held in Melbourne and Sydney in August 

Reports on the visit to Australia and on a visit to Java on the 
return journey from Australia are being prepared. 

The Agricultural Chemist with the sanction of the Governments 
of the Straits Settlements and Federated Malay States also accepted 
an invitation to be an Advisory and Consulting Member of tho Crude 
Rubber Committee, Rubber Division, of the American Chemical 
Society. 



JiNWOaL RBrORT OP the emEP agriroltcrel 

INSPBGTOR POR 1920. 

By F. W. South. 

I. —Staff. 

T he Chief Agricultural Inspector, Federated Malay States, Mr. P. 
W. South, proceeded to Europe on vacation leave on May 19tb 
and returned on December 18th, 1928. In his absence Mr. P. 
Birkinshaw, previously Assistant Agricultural Inspector, Perak North, 
acted as Chief Agricultural Inspector, Inche Mohamed Noor bin 
Hamzah, Senior Agricultural Assistant, Province Wellesley, waa 
transferred from Bukit Mertajam to Taiping on May 9.th to act as 
Assistant Agricultural Inspector, Perak North. 

Mr, T. C. Nock, Assistant Agricultural Inspector, Pahang West, 
proceeded to England on medical leave on August 13th ; he died in 
London on October 27th 1923. Mr. Nock was an officer with long 
service in the Department and his loss is deeply regretted. An account 
of his service is given in the Malayan Agricultural Journal Vol. XI, 
No. 12, December 1923. Since August 13th the Chief Agricultural 
Inspector himself has taken charge of Pahang West. 

II, — Estates Visited. 

The following table shows the total number of estates visited 
throughout the Fedemted Malay States, the Straits Settlements and 
Johore : — 


Area. 

Estates 

Visited. 

Visited by 
request. 

Visited more 
than once. 

Bemarks. 

Province Wellesley 





Penang 

.'51 

5 

so 


Perak North 

18 

7 

2 


Perak South 

2<S 

9 

5 


Selangor 

39 

11 

G . 

2 visited 

Negri Sembilan 

12 

^11 

36 

thrice 

Pahang West 

7 

— . ^ 

5 

— do — 

Pahang East 

10 

_ 

7 


Malacca 

19 

7 

4 


Johore 

48 

13 

11 


Additional Visits by 
C. A. I. or Acting 





C. A. I. 

8 

— — 



Totals. 

. 370, •. 

1 ! 

63 

86 
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The totals include several other visits by the Chief Agricultural 
Inspector made in com^pany with the Assistant Agricultural Inspector 
for the area in which each estate is, and consequently entered under 
the heading of that area. The total of 270 estates visited in 1923 
compares with a total of 326 in 1922. The majority of the visits 
were routine inspections for pests and diseases, or made at the request 
of Managers to advise on treatment of some particular disease or post. 

A certain proportion were, however, in connection with new crops or 
crops other than rubber, while eleven in Johore were paid at the 
request of the Rubber Restriction Committee. 

III. — Diseases and Pests of Rutger. 

* 1. Stern Diseases, 

Pink Disease {Cnrticium salmonicolor, B. & Br.) : — This * 
disease was newly reported from 2-1 estates in the Federated Malay 
States, the Colony and Johore, making a total of 355 estates from 
which it has been reported. In all 1,2(>5 notices were served requiring 
the treatment of this disease. Failure to comply with the notices led 
to 14-1 prosecutions, of these 131 persons were convicted and fined 
sums amounting to $1,6'^8.00 with $33.75 costs. 

This disease received careful attention on practically all European 
managed estates. In all districts where the disease is prevalent such 
estates maintain a pest gang to carry out routine treatment of infected 
trees. 

During a period of wet weather in Docembei the disease became 
somewhat more prevalent in part of Ulu Belanger district than it had 
been at any otlier time in the year. This was due to the illness of the 
InsjH'Cting Officer and the fact that no other officer \vas available to 
replace him. 

It is expected that the disease will quickly be controlled effectively 
in Ulu Selangoi’, as soon as the officer there is able to return to work, 
since ho has done very effective work in that district for the greater 
part of the year. 

It is [ileasant to be able to record that, as a result of demonstra- 
tions given by the departmental officers and of the distribution of 
pamphlets in Asiatic languages, small holders in the badly infected 
districts are beginning to realise the necessity for treating this disease 
regularly and thoroughly- 

The disease appeared for the first time in the Sitiawan area, 
early in the year. The cases were sporadic and not numerous. After 
they had been treated no fresh outbreaks were reported or seen. 
(Malayan Agricultural Journal VohXII, No. 2 pp. 82, 39, and 41). 

Mistletoe ( Elytranthe globosa and Loranthus pentandrus) Dalu 
api or Daun api api (M) In March a local firm of Estate Agents 
enquired of the Department as to the possibility of various species 
of local mistletoe becoming wide spread on rubber and doing 



cotiaiderable damage to the trees. Local mistletoes were reported 
by them to be giving much trouble on certain estates, principally 
in Malacca, The Assistant Agricultural Inspectors made local 
collections of these ])laats and observations on their prevalence 
bh different hosts These collections were sent to the Assistant 
Economic Botanist who examined and identified- them. From the 
records made it appears that only the two species mentioned above 
are at all common on rubber and that, on the-whole, rubber trees are 
not severely attacked by these parasitic plants which are far common- 
er on fruit trees and .inngle trees. When attacked trees are found 
they usually receive adeipintti treatment on estates and treatment is 
advised and enforced* on small lioldings. Qther species of mistletoe 
will be referred to later. (Malayan Agricultural elournal Vol. XII, 
No. 2 pp. 36, 40 and 1') ). 


2. Bark Diseases. 

Mouldy Rot. {Sphaeronema fimhriatum E. & H.) This disease 
was newly reported from 3 estates in Perak North, 2 in Selangor, 5 in 
Negri Sembilan and 3 in Johore, making a total of 87 estates from 
which the disease has beon reported. In all 3,596 notices requiring 
its treatment and control wore served ; as a result 842 persons** were 
prosecuted for failure to comply with the instructions given, of these 
240 were convicted and fined sums amounting to $1867.00 with 
$75 75 costs. 

During the year the disease spread very considerably. In Perak 
North it appeared early in December in an area of small holdings 
around Bruas between 1,000 and 2,000 acres in extent. It als® ap- 
peared later in the month on some small holdings in the mukim of 
Sungei Tinggi in Larut D'strict. Early in the year the area origi- 
nally infected near Padang Roiigas became somewhat extended, “as a 
certain number of additional holdings were affected. Only 4 estates 
in Perak have so far been attacked and on these the disease has boon 
brought under com] dete control 

In Selangor the disease appeared in one small holding in the 
Labu Malay Reservation and in one or two holdings at Beranang 
both being near the Negri Sembilan border. Prompt treatment pre- 
vented any considerable spread from these centres. In November, 
however, after a period of heavy rain a serious outbreak of considerable 
extent occurred in Batn and Setapak mukiras near Kuala Lumpur. 
This is mainly confined to small holdings, only 2 estates being infected. 

In Malacca the disease spread steadily throaghont the year, so 
that at the close a largo portion of the Settlement was infected to a 
greater or less degree. The disease is still entirely confined to small 
holdings, with the exception of the one estate on which it first ap- 
peared in Malacca. 

In Johore the disease spread considerably in Batu Pahat district. 
Throughout the year it was very prevalent in Muar district wbiqh has 
now cben infected for at least, four years. ' ^ 
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In nearly all centres the prevalence of the disease has depended 
considerably on the weather, except in the Muar district of Johore 
where the general condition of the holdings themselves is such as to 
maintain a degree of moisture in the atmosphere, that enables the fun* 
gus to grow actively at all seasons. The same statement applies to 
certain of the low-lying mukims on the Malacca side of the Johore 
boundary. 

Everywhere the disease has received the persistent attention of 
the inspecting officers, while in the more seriously infected centres, or 
where new outbreaks have occurred, special efforts have been made to 
impose an adequate control on the disease and staffs of officers have 
been temporarily increased when necessary. 

The freedom from attack of most estates in the more recently 
infected areas, such as the Settlement of Malacca, and the mukims 
around Kuala Lumpur, is due to the fact that the majority of such es- 
tates employ a settled labour force and do not engage casual coolies 
locally, so that the coolies do not come in contact with infected trees. 
There is no doubt whatever that the disease is mainly conveyed to 
new areas by human agency. A contributing factor to freedom from 
the disease is the much better opportunity for healthy growth afforded 
to individual trees on well run estates. 

The disease is worst in the small and often neglected holdings of 
poor and uneducated owners. Even with restriction m force such 
owners are unwilling to stop tapping for the period of three weeks or 
a month, necessary for the proper treatment of the disease. More- 
over, if infected trees are painted regularly with a disinfectant at 
intervals of about a week, the fungus, though not eradicated, is pre- 
vented from doing serious damage to the renewing bark. Small 
owners are becoming aware of this and are, therefore, all the more 
disinclined to stop tapping, though willing to use a disinfectant fairly 
regularly. In some ]>laces holdings owned by absentee Malays are 
leased to Chinese who have no interest in the alien trees, and merely 
desire to obtain as easily possible all the rubber they are allowed 
to export. Ill other places Malay owners employ Chinese tappers on a 
profit sharing basis, with the same result. 

Such circurasianoas often render the enforcement of control 
measures difficult at first. The inspecting officers have, however, 
devoted considerable attention to teaching small holders the danger of 
the disease and the proper measures for its treatiri'ent and control. 
Numerous field demonstrations have been given and this educational 
work is meeting, on the whole, with a satisfactory measure of success. 
In many of the infected areas the diseased trees are now regularly 
painted, with the result that, though the disease is not eradicated, it is 
kept under such efficient control that only a certain number of cases 
occur in wet weather, while in dry weather it may entirely disappear. 
Legal enforcement of control is not neglected when necessary, but it is 
hoped that in course of time educative methods will teach the more 
ignorant small holders that they are responsible for keeping their 
holdings free from diseases and that to do so is in their own interest. 
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The Department has given much praminence to this disease^ 
because it is considered that it must eventually spread to nearly all 
those parts of British Malaya where rubber is to be found growing 
under poor conditions of cultivation. Such areas will serve a^ourees 
of infection for better tended properties. It iSt therefore, ^irable 
that as many rubber planters as possible of all nationalities should be 
acquainted with the disease, the damage it can cause, and the ease 
and comparative cheapness with which it can be effectively controlled. 
(Malayan Agricultural Journal, VoL XII, No. 2, pp. 32, 39 and 44), 

Black Stripe {Phytophthora Bp ,): — This disease was newly re- 
ported from 6 estates in Negri Sembilan, 1 in Pahang and 1 in Johore, 
making a total of 122 reports in ail. There were 39 notices served 
requiring its treatment, Imi no prosecutions were necessary. On the 
whole the disease was not much in evidence, though it is still bad at 
Jelebu and Pertang in Negri Sembilan. (Malayan Agricultural 
Journal, VoL XII, No. 2, pp. 33, 40 and 46). 

• Cyphella sp. : — During wet weather in January reports were 
received from 6 or 6 estates in Selangor of attacks of this fungus of 
which the identity is uncertain. It was sometimes mistaken for 
Mouldy Rot disease. Only on one estate did it do damage. Ap 
account of it is given in the Malayaa Agricultural Journal, Vol. XII, 
No. 2, p. 32. The fungus shows indications of becoming somewhat 
more virulent on rubber and should be watched. 


3. Boot Diseases, 

Fames lignosus, Klotsch : — This disease is still fairly prevalent 
on young clearings from which the timber has not been removed. In 
Johore it has been noticed that young rubber interplanted with 
tapioca invariably shows a high percentage of infection ; the fungus 
has been found growing strongly on the tapioca tubers. 

Both in Johore and elsewhere instances have been found where 
this disease has done serious damage to mattfre fields of rubber owing 
to the neglect of it when the fields were young. (Malayan AgricuL 
tural Journal, Vol. XII, No. 2, p. 40). 

Other Root Diseases : — Fames pseitdoferreuSf Wakef., Ustulina 
zonata, (Leo.) Sac., and Brown root disease have been found fairly 
commonly all oyer the country. 

There were 26 notices issued for the treatment of root diseases 
but no prosecutions resulted. 

Other diseases of rubber such as patch canker, die-back for which 
36. notices were issued, brown bast and Sphaerostilbe repens were 
^recorded but require no comment. Sun-burn wounds on thin renew- 
ing bark, foRowed by the development pf a partly parasitic mould, 
consisting largely of the fungus Gloeosporinm, were oooasionatly 
recorded in dry weather. 



Among pests white ants {Coptotermes gastroi\ Wasm.) were 
fairly numerous, while pig and deer occasionally do considerable 
damage. 

4. Oeneral Sanitation. 

The removal of dead rubber stumps and timber from small hold- 
ings has been enforced throughout the year. In all 573 notices were 
served for this purpose; 39 persons who failed to carry out the 
instructions were prosecuted ; and 84 were convicted and hiied sums 
amoupting to $273.00 and $15.25 costs. 

On account of extremely bad tapping, rendering the trees liable to 
attacks of pests and diseases, 191 notices were served. Four persons 
were prosecuted^ convicted and fined a total of $28.00 with $3.00 
costs. 


IV.— Diseases and Pbbtb op Coconuts. 
1. Diseases. 


A somewhat serious disease of coconut palms was discovered at 
Benut on the West coast of Johore at the end of the year, by the 
Inspector of Agriculture. His account is as follows : — 

“ Affected trees showed a gradual withering of the fronds 
commencing from the tips. The outer cycle being usually the 
first affected. The withering continued slowly downwards, and 
the frond eventually broke from the trunk or collapsed and hung 
i^wn from the point of attachment. The fruit in all stages 
dropped to the ground as the head became invaded, the cabbage 
being small and badly formed. The disease appears to be infec- 

* tious as attacked trees are usually in groups. 

“ Growers state that trees have been affected in the same way 
during previous years, but the damage done has never been so 
severe as in the present outbreak. They stated further that the 
disease was usually observed during the rainy weather following 
a period of drought, and that at such times the soil water, was 

• very alkaline, and water in wells was not fit for use. 

“ An investigation of diseased material did not disclose the 
presence of a causative organism. Instructions were given that 
dead and diseased trees should be destroyed by fire.” 

The matter was referred for further investigation to the Myco- 
logical Division of this Department. 


A few cases of bud-rot and leaf-break were reported from Pahang 

East* 


2. Pests. 


Beetles. — Black beetle {O^yctes rhinoceros^t Ih) zxiH Red Stripe 
weevil {Bhyncophortis schach^ Oliv.) : — The black beetle has continued 
to be fairly generally present everywhere. The red stripe weevil is 
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mi dbmwmly met with in Province Wellesley, Pahang or parts of 
Negri SemUlan* 

• The routine work of enforcing the destruction of all dead and 
decaying palms, village rubbish heaps, heaps of manure negt cattle ' 
sheds and other accumulations of decaying vegetable matter, liable to 
serve as breeding places for these insects, has received regular attention , 
throughout the year- In all 8,74'^ notices were ^rved for this 
purpose. For failure to comply with instructions 081 persons were 
prosecuted ; of these 345 were convicted and fined sums amounting to 
♦1,080.00 with $108.50 costs. 

Although good work has been done and much rubbish has been 
destroyed, such accumulations are always liable to recjur*. Often this 
is due to casual neglect or forgetfulness^on the part of persons concerned. 
In parts of Kinta, where the black beetle has been much in. evidence, 
new breeding grounds are always being formed. This is because 
coconut palms on mining land are continually being killed by deposits, 
of slime from new mines, or by neglect, and also because there are 
numerous cattle owners who are always accumulating manure heaps. 
In the Klang and Kuala Selangor districts of Selangor control of the 
black beetle is retarded by the Tamil cattle owners, who continuously 
accumulate manure and take every possible means to hide it when 
ordered to destroy it. All attempts to establish a system of disposing 
of the manure m pits, so that it could be used on Sireh plantations 
and yet remain free from beetle grubs, have failed. The Assistant 
Agricultural Inspector, Selangor, remarks that breeding grounds are 
often overlooked. He found, when visiting 'Port Swettenham on . 
account of a bad outbreak of beetles in the middle of the year, that 
many of the heaps of grass cut by Sanitary Board coolies were simply 
the covers to heaps of decaying cattle-manure from which numerous 
grubs were extracted. 

The red stripe weevil is generally most common in places where 
sago palms are numerous. The Inspector of Agriculture, Jobore, 
remarks that the sago industry carried on along the banks of the Batu 
Pahat river is responsible for the encouragement of this pest to a very 
largo degree, as it is not possible to supervise the destruction of the 
sago palm stumps on the overgrown marshy banks of the river. 

The control of these two well known pests will require continual 
attention from inspecting officers. With a view to lightening this 
\^rk in time, lectures and demonstrations are being given in some 
districts to teach small holders the connection between the grubs of 
thess insects and the beetles into which they develop and to impress 
on small holders the consequent neoe^ity for destroying all. 
accumulations of decaying matter in which the beetles can breed. 
The mature« beetles themselves and the damage they do to the coconut 
palms are well known to people of all nationalities, but many un- 
educated Asiatics are ignorant of their connection with the grubs, 
while some will not even belteve'it when told. (Malayan Agricultur- 
al Journal Vol Xlt, No. 2, pp. 88, 40 and 46.) 

In Pahang East one man was fined $40/-for felling coconut - trees 
Without permission under the Coconut Paiifis Preservation Enactment. 
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Tbe axbtence of this Bnactment m Johore is not well known among 
growers of csoconuts, consequently palms have been indiscriminately 
destroyed. Steps are now being taken to check this destructiqn and 
make known^tbe procedure required by the Enactment. 

Artona { Rrachartona) catoxantha^ Hamp: — This appeared in 
Province Wellesley at Permatang Pauh and Permatang Ara in Feb- 
ruary and at Permatang To Jaya in March. The pest appeared in 
the first two places 5 or 6 years ago, according to local report, and was 
recorded at Permatang To Jaya in 1921. In the second quarter of the 
'year outbreaks, not of a serious extent, were recorded at Sungei Kota, 
Supgei Megat Aris and Kuala Kurau in Krian district. . In February a 
somewhat extensive and severe attack was reported on coconut palms 
around Batu Gajah town and in May a slight outbreak oofUrred at 
Menglembu in Kinta on tlie same area attacked three year ago. In 
Selangor there was an outbreak early in the year at Sungei Ayer 
Tawar (Sabak Bernam diskict) and later in the year at Sepang. In 
Baub district of Pahang an outbreak was recorded at Dong in 
January and in Pekan district at Lepar in May. 

Nearly all these attacks were ultimately controlled by their 
natural enemies, of which the fungus Botrytis sp. appeared to be the 
most important in Province Wellesley and Kiian, while a Tachinid 
fiy was the prominent parasite near Batu Gajah. 

A small area of trees at Batu Gajah was sprayed with water by 
the Ipoh Fire Brigade. this means thousands of caterpillars were 
knocked off the high trees and subsequently killed. These trees were 
freer than others from the caterpillars in the next generation of the 
pest. Unfortunately difficulties in obtaining water prevented the use 
of the fire engine throughout the infected area. 

The pest is difficult to control effectively, partly on account of 
the difficulty of reaching the tops of full grown palms, and partly 
because it is necessary tt> avoid, as far as possible, the destruction, 
along with the pest itself, of too high a proportion of the insects 
which in normal circumstances keep the pest under control. (Malayan 
Agricultural Journal, Vol. XII, No. 2, pp. 34, 41 and 4(1.) 

Other pests recorded on coconuts during the year were nettle-cat- 
erpillars ( S^^ora Walk, or a related species) in Penang and 

Province Wellesley and in Kuala Kangsar district, skippers (mostly 
Hidari irava^ More), bagworms {Mahasena sp.), the “ greater” and 
the “ lesser” coqouut spike moth (Tirathaba sp. near trichogramma, 
Meyr. and Batraohedra arenesella. Walk.), and white flies 
{Aleurodtcus destructor ^ Mask.) from various parts of the country. 

Squirrels and rats did a certain amount of damage as pual. In 
Krian locally made traps for squirrels were in use and 'gave good 
results* 

V,— Pbsts of Padi. 

NymphtUa depunotalis, Qo . : — This insect occurred on experif 
mental hutseriee in Provinde Wellesley and retarded the growth o- 



227 


the padi coDsiderably> but ovontually disappearetl. It was also 
recorded from three localities in Lariit district Spraying with * a 
solution of tuba root much reduced the numbers , of the insects* 
(Malayan Agricultural Journal, Vol. XII, No, 2, p. 4T), 

Stem* borers: — As the padi crop generally was late the^e insects 
were not much in evidence by the end of the year, . In Province 
Wellesley arrangements have been made strictly to enforce tho 
Ordinance protecting the bird known to Malays as ruak ruak. 
(Malayan Agricultural Journal, Vol. XII, No. 2, p. 85). 

Podops coarctata, F. Bena Kura or Kutu Brnang (M):-“-This 
pest did some damage in the localities of Trong, Lambor, Brnas and 
Bota in 'Perak North. Had the presence of the pest been reported to 
the District Officers eailier, the dainagg could have been partly 
prevented. The same pest did some damage to the 1922-23 crop 
at Bandar in Perak South owing to lack of water. It is recorded as 
doing damage in various parts of Johore where the dry condition of 
the padi fields due to lack of rain rendered control work difficult, 

' Nepliotettix hipimciatufiy F.:—Th\& pest did a little damage at 
Talang Test Station, Lambor, Ulu Selama and Bukit Gan tang in 
Perak North. Spraying with tuba root solution proved effective. 

Lffpiocorisa spp. Cbenanggong, Pianggang (M) : — The various 
species of this insect damaged padi at Chemor in Perak, at Johol and 
Inas in Negri Sombilan soniew'hat severely, and in the Kota Tinggi 
district of Johore. (Malayan Agricultural Journal, Vol. XII, No. 
p. 17). 

Mole crickets. {Gryllotalpa sp.) Sesorok, Sorok sorok (M): — 
These did some damage at Bandar in Perak South to the 1022-23 
crops owing to the lack of water. They also did damage to newly 
planted out seedlings at Siingei Mati in the Muar district of Johore. 
Here also the fields attacked were all very (h*y. 

Rats. These have as naual done considerable damage every- 
where. Distribution of barium carbonate at cost price has been 
continued and in the Colony rat traps have been on sale at cost price. 

In Johore barium carbonate was supplied early in the season to 
all padi growing centres, while a circular on rat destruction in Jawi 
was widely distributed. Trapping and hunting were practised in a 
portion of the Muar district and head money was paid by the Ponghulu 
for rats destroyed. 

The use of barium carbonate is becoming popular in some 
centres where its effect has been obvious, more especially where many 
of the rats killed have subsequently been found. When the dead rats 
are not found, the Malay rice>grower is liable not to believe in the 
effect of the poison. A little care in preparing* baits has a consider- 
able effect on the results. Instruction in the methods of controlling 
rata will be continued. (Malayan Agricultural Journal, Vol. XIL 
No. 3, p. 85). 



On the whole, apart from rats, pests have done but little damage 
to padi during 1923. Far more damage has been done by rain and 
flo^S. 


VL — Ijalano and Blukae.. 


As owners of small holdings became once more comparatively 
prosperous, it was decided that the inspecting officers should take steps 
to ensure that rubber and coconut holdings should again be cleared 
from the presence of excessive undergrowth and of lalang. Many 
holdings had been neglected in this respect during the slump, owing 
to the poverty of owners. In consequence the growth of the trees 
had been retarded. Furthermore great encouragement is given to the 
spread of certain diseases by the moist conditions of environment on 
such holdings. The work met with a certain measure of success and 
conditions on small holdings are improving, though it will be some 
time before they become entirely satisfactory. 

The notices served requiring the cleaning of small holdings 
totalled 6,311. For neglect of instructions 630 parsons were prosecut- 
ed; 549 were convicted and fined, sums amounting to $2,244/- with 
$153.25 costs. (Malayan x\grioulturdl »Iournal, Vol. XII, No.'2, 
pp. 35, 41 and 47). 


VII. — Watee Hyacinth (Eichhornia cras^upes^ Solms.). 


In Province Wellesley this pest is present in important quanti- 
ties only in the waterways of the 8ungei Acheh district and in the 
Province-Perak boundary drain. The Public Works Department 
cleared the drains in Sungei Acheh district and the Executive 
Engineer, Krian, was. asked to clear the few bad patches in the 
boundary drain. 

In Perak North only three coolies were employed on this work 
during the year. On completing the work around Taiping they 
cleaned the Perak River during August and September. In Krian the 
two rivers, Sungei Qedong and Sungei Samagaga, and all State Land 
were cleaned in October and November, The gang returned to Taip- 
ing on December 9th. It has been decided to pay off these coolies as 
soon as the destruction of this plant around Taiping has been com- 
pleted, and to re-employ them only when the Perak River again 
requires cleaning, or when there is any special work needing attention. 
During the year Water Hyacinth on privately owned land and in 
irrigation canals and drains has been satisfactorily destroyed. 

In Perak . South during the first half of the year a 
considerable a;moant of work in destroying this peet was done on the 
Perak River and its tributaries. The Sungei Rambutan and areas 
around Bandar were all clewed up as well as^ areas at Kampar, Kuala 
Dipang and Malim Nawar* Work has now lieen stopped, but a list of 
places ^here the weed is growing is kept and these will receive atten- 
tion if imd yrhen they require it. 
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In Selangor, as in previous years, a certain amount of attention 
to this pest has been found necessary m Ulu Selangor, Kuala Selangor 
and Kuala Lumpur Districts, both on State and on alienated land. 

In Negri Sembilan the weed is still found occasionally and des- 
troyed where found. The number of places w^here it occurs is very 
much less than formerly. Areas in which it was formerly plentiful 
are now free. 

In Johore the control of this post is under the various Land 
Offices throughout the State and its presence whenever noted is report- 
ed. It is largely cultivated by pig breeders ; it has been noted in 
Government water ways in Batii Pahat district and has been found in 
a padi field at Sungci Mati. 

The total expenditure on the destruction of Water Hyacinth in 
the Federated Malay States in was $1,810.72 from a vote of 
$0,350.00. This indicates that tho peat is well under control. In 
Negri Sembilan 21 notices were served requiring its removal. Five 
persons were fined - a total of $18 00 for harbouring this pest. 
(J^alayan Agricultural Journal. Vol. XII, No. 2. pp. 30, 12 and JO). 


VIII. — Pksts and Diseases of Ottieu Chops. 

Mistletoes, Species of and allied genera. Dalu Api, 

Dann api api, Dalu Gajah (M) - These parasitic plants are plentiful 

on fruit and shade trees as well as on jungle trees of secondary growth. 
Certain species occur at times on rubber as has been recorded above. 
Their removal when found on cultivated plants is now insisted upon, 
as they are a pest wHliin tho meaning of the Agricnltiiral Posts 
Enactment. 

A collection of the various species commonly found has been 
made and sent to the Assistant Botanist with notes on distribution and 
host plants. The result of his investigation regarding the geographical 
distribution of the species as well as their distribution on various host 
plants is given in the Malayan Agricultural Journal VoK XII, 
No. 3, p. ()4. 

In Selangor and Negri Sembilan 248 notices were served requiring 
tho destruction of species of Miscletoe. Eighteen persons who failed 
to comply were prosecuted: fifteen were convicted and fined sums 
totaling $11 1.00 and $6. To costs. (Malayan Agricultural Journal 
XII, No. 2 pp. 3f) and 47.) 

Giant snail {Achatina fidica) ; — An interesting account of 
this animal is given by Jarrett in his paper “ The Occurrence 
of the Snail Achatina fulica in Malaya,** Singapore Natunilist 
No. 2, April 1923, p. 73. The Assistant Agricultural Inspector, 
Penang and Province Wellesley, reports that it has spread to a certain 
extent to the cast of the coastal road leading from Butterworth to the 
.north. It is also present in the compounds of houses round the 
District Hospital where the land is wet and low-lying. 
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Shallow trenches filled with saw-dnsfc, as recommended by the 
Assistant Agricultural Inspector, have proved an efficient protection 
to a. garden against invasion from outside. Lime is said to have been 
an effective protection in another case, but this is still uncertain. 
(Malayan Agricultural Journal, Vol. XII, No. 2, p. 3(1. ) 

Mango Pests: — The branch borer (.Rhytidodei a Hnxndam, 
White.) was found to be present on about 26,420 mango trees in 
Krian district. The nuajority of the trees in this district were far 
from healthy. The Government Entomologist advised that all 
infected parts should be cut off well below the observed point of infec- 
tion and burnt ; and that cut surfaces should be tarred. Considerable 
improvement is shown in some localities. 

The same pest was found on a plantation of young grafted 
mangoes and treated in the same way. On this plantation a fruit fly 
was also found. The fruits are now enclosed in cloth bags. Mealy 
bugs are recorded on mangoes at Tanjong Rambutan, these were 
treated. The branch borer is present on the majority of mango trees 
all over the country. (Malayan Agricultural Journal, Vol, XII, 
No. 2, p. 42). 


Coffee : — Plants of Liberian coffee about 18 months t>ld on an 
estate in Perak South were attacked by the green scale insect 
{Lecamum viride, Gr.). They were successfully treated by spraying 
with a rosin wash. 

Bananas : — Leaf beetles, Autose/rica sp. mA Adoreim ccmipressns 
were reconded on bananas around Taiping. The insects were very 
active after sunset, but were never seen during the day. They live in 
the soil. The leaf roller {Erionota thrax, L.) was common every- 
where as usual. A weevil identified as Cosmopolites sordidiis. Germ, 
was found attacking bananas at Muar in Johore. Infected plants were 
destroyed immediately and no further reports of damage have been 
received. 

Various minor pests and diteases of different plants have been 
collected during the year and sent to the Entomologist or the Myco- 
logist for identification and record. 

IX.-~ Notes on General Agriculture. 

1, Rubber, 

Throughout the year restriction of output combined with an 
inciease in demand maintained the price of rubber at a figure })mviding 
a margin of profit on practically all estates ; at tlie same time sufficient 
money was available to provide for propin- attention to works of 
maintenance such as drainage, weeding and sanitation. The majority 
of small holdings were regularly tapped, often somewhat severely, to 
obtain the full output allowed for exportation. 

The increase in price was not such as to cause any reversion to 
foxmer extravagance in administration of estates and the year s 
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experience has done much to standardise prices and methods of work. 
This will be to the heneiit of the industry in maintaining? expenditure 
at an economical Io\nh even ii the market price of the commodity 
should rise. 


Conservative sNstoins of tapping are now the rule on all e dates, 
one cut on ^ or i of the tree tapped every other day are common, 
while the A. !>• C. system of tapping and resting a given area iieriodi- 
cally is gaming in popularity. On small holdings tapping is still 
usually on a V or j cut daily, in places even twice a day. Where 
daily ta[>ping would result in production of rubber in excess of the 
amount allowed for export, were it continued for the whole of each 
cpiarter, it is often found that the trees are tapped for two months 
and nested for one. 


Excessive tapping, as frocpiently as twice daily, sometimes corn- 
hined Witli the u^c of ladders to give access to tappable bark, is most 
common on small holdings m Hat areas near the coast, where the 
water table is high and conditions are not suitable for the growth 
of rubber. In such holdings hark renewal is very slow and severe 
wounding is common. Oonseijuently the severe systems of 
tapping in such cases can be taken as a good indication that 
these holdings could not on a reasonable system of tapping ob- 
tain thoir standard production. In localities when} the growth is 
hotter there IS another explanation of jevero tapping. The owner of 
a holding of good trees will sometimes lease one or two more holdings 
and tap only the two leased holdings, while resting his own, to obtain 
the full amount of rubber for export allowed him on all three 
holdings. 

The necessity for preventing loss of val liable surface vsoil from 
clean cleared slopes, subject in this country to heavy rains, »s noAV 
widely recognised hv planters. Systems of catchment pits, terracing 
and the use of cover crops or plants siudi as Citronelhi and Lemon 
grass are in common vogue on estates Under older rubber, where 
soil covers will not grow well, the growth of strips of grass and low 
weeds is often permitted. 


2, Coconut H, 

The price of tlie best quality copra on the Singapore Market rose 
from $10.80 a pikiil at the beginning of the year to $13.10 in April. 
It fell to in July and rose again to .$12.14 in December. The 

average price for the year was $11.80 which was better by about 
$1.00 than the average price in 1022. Local market prices for the 
produce of small holdings varied at different places from $? to $1 1.50 
per pi kill. On the coast the price of nuts varied from 2 to d cents 
each and inland it ranged from 5 to 8 cents each. 


The Commissioner of Trade and Customs has kindly supplied 
the following figures showing the export of copra from the Federated 
Malay States. 
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^ State Quantity in Pikuls Value in Dollars. 

1921 1922 192*3 1921 .1922 1023. 

Perak 136,054 698;931 588,771 5,416,972 6,621,465 5,^88,380 

Selangor 163,516 214,266 218,911 2,054,315 1,982,730 2,239,237 

N. Sembilan 1,501 5,970 8,257 21,088 54,617 85,101 

Pahang 7,269 9,449 8,089 77,326 83,753 77,683 

608,340 928,619 824,028 7,569,701 8,745,565 8,190.701 


There was a decrease in pfroduction of 404,591 pikuls as compared 
with that in 1922. This occurred almost entirely in Perak. The ex- 
planation probably is that only a comparatively very small area of 
young trees came into bearing in that State, while from all accounts 
the crop from existing areas was, for some reason not ^efc understood, 
considerably below that obtained in 1922. The cultivated area in 
bearing will increase in the next 2 or 3 years and crops may be ex- 
pected to improve. The outlook for the crop is, theioforo, satisfactory 
as the price obtainable seems likely to remain steady. 

The favourable condition of the coconut and copra market during 
the last few years has been a satisfactory feature of a difficult period. 
It is, therefore, the more regrettable that the rush for rubber and 
large profits induced owners, even as recently as 1916 and 1917, 
to destroy so many of their palms. The fine growth and yield of 
these trees on many of the coastal lands of this Peninsula, the ease 
with which they can be cultivated and the steady market for their 
produce render this industry particularly suitable for Malay small 
holders. It is greatly hoped that co-operative methods cf marketing 
can be introduced in the near future for the benefit of proprietors of 
small holdings and that the considerable profits which they now 
enjoy may be increased thereby. 

One large mill in Singapore is carrying on the manufacture of 
coconut oil and copra cake. It is understood that it is difficult to 
dispose of the oil, but that cake finds a ready sale in Australia. The 
manufacture of dessicated coconut at Butterworth appears to be thriving; 
the plant in the one factory in operation is being increased. The price 
of dessicated coconut products is fair. 

, 3. PadL 

A very satisfactory crop of Padi was reaped in Penang and 
Province Wellesley for the season 1922-23, though some damage was 
done by excess of water in the fields at harvest. 

In Perak North the crop was only an average one or slightly 
below the average. Good ^weather at harvest enabled it to be reaped 
with very little loss of grain, but a drought early in the season, while 
the plants were in the nurseries or newly planted out, followed by 
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heavy rains later, adversely affected the growing plants. In Perak 
South the crop was satisfactory. 

« 

In Selangor it was not particularly good mainly owing to 
unfavourable weather conditions The small areas in Selangor, 
frequently silted or otherwise unsuitable, naturally fail to yield well. 
The best yield recorded was 300 gantangs per acre from 980 acres in 
Ulu Langat and 100 acres at Jeram. Dry padi on 1,000 aqres at 
Jeram yielded 200 gantangs per acre. 

In the West of Pahang the crop was normal, but in Pahang 
East it was considerably above the average for the East coast. 

In Negri Senubilan the crop in those districts where planting was 
late was better than that in the districts planted earlier, where it was 
poor on account of the heavy rains in the ripening and harvest seasons. 

It seems that in some districts the padi season requires altering to a 
different part of the year. At present the planting often falls iii the 
dry season and the harvest during the wet weather. 

In Malacca the harvest for the season 1922-23 was a fair* 
average. Unsuitable weather conditions had a prejudicial effect on 
the growing crop in 1922. Later, however, conditions improved and 
the crop was considerably better than was At first expected. 

In Johore the crop was unsatisfactory owing to the extensive 
damage done by rats. 

In Penang and Province Wellesley and in Perak planting was 
much delayed by dry weather. When the rain eventually came it 
was heavy and persistent and did considerable damage to nurseries 
and newly'* planted fields. Eventually, ho>vover, the padi grew w^ell 
and a fairly average crop is expected in most places, unless rain falls 
again at harvest. 

In Selangor a poor crop was expected owing to damage by rain. 

In Negri Sembilan and Malacca, as in thcT north, planting has . 
been much delayed by dry weather. This has not, however, had a 
bad effect up to the end of the year and good crops are expected. In 
Negri Sembilan several concrete dams were constructed to control 
irrigation in Bembau district in place of the former temporary dams. 
As the Malays neglected to remove the planks promptly in times 
of heavy rain, floods have in several cases eaten a path through the 
banks, thus making the dams useless. 

In Johore planting was very late and the padi was so young that 
no forecast of the crop could be given at the end of the year. Hill 
padi along the west coast, planted by Bugis among young coconuts, 
suffers much from the ravages of wild pig, rats and birds and the yields 
are very pocr, never exceeding 200 gantangs per jalar (Vs acre), while 
the average is much below this figure. 





Itv Pahamg East the.citip for 1923«84 was almost entirely 
destroyed by floods.' A small yield may be obtained from Pekan and 
Pahang Tua mnkiraa, but elsewhere tliere ja not sufficient to supply 
seed for the next planting. 

It is hoped that the draining and bunding of the Pagan Nakhoda 
Umar area in Selangor will be completed next year and that 20,000 
acres of land will thus be much improved. 

4. FruiU 

The mid-year season in 1923 was good generally, durians, man - 
gosteens, rambutans and pulasans being plentiful and cheap. At the 
end of the year there was another good season in Penang, Province 
Wellesley and the North of Perak with fair crops in some other 
districts. 

The pineapple canning industry at Klang has been very quiet 
during the year, the price offered for fruit was as low as 60 cents per 
100 in the main harvest, but rose to $3.00 per hundred at the end of 
the year. 

Four factories are still operating in Johore and during the season 
were kept plentifully supplied wnth fruit the price of which ranged 
from $3 to $5/'- per 100. The industry is gradually increasing* One 
factory is now producing pulped fruit from small pineapples for jam 
making in addition to canned fruit. 

In Singapore this industry has also been thriving and the price 
of the canned fruit has been maintained at a good level. The price 
paid by the canners for the fruit is, however, not very remunerative to 
the growers. 

A small orchard of grafted mangoes imported from India was 
planted in 1980 at Ba^u (rajah. The trees produced some excellent 
fruit towards the close of the year. 

The orchard on an estate in Perak South, planted largely with 
imported varieties of grafted citrus fruits from Australia, is doing 
well. The trees are still too young to yield, but are growing well. 

A Malay in Krian has a small but successful orchard of pome- 
granates. The trees yield well and the best fruits sell for 30 cents 
each in Penang, while smaller fruits sell locally at 80 cents each. 

The Assistant Agricultural Inspector, Perak North, calls attention 
to the desirability of distributing trees of Man<jifera odorata, Kweeni 
(M),,of wdiich there are a few trees in two iiinkims in Krian. The 
fruit is popular and sells fur 10-12 cents each, lie also refers to the 
general oecnrrence of airorirfdi.s^ Asam Clehigor (M), m 

Perak North and the general use of the fruit by Malays lu curry after 
it has l>een dried in the sun for about a week, 
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A few aeodlinge of the Brazil Nut tree have been distributed by 
the Assistant Agricultural Inspectors and arrangements have been 
made to distribute several more as they become available. 

5‘ Ofh(^r Crops, 

African Oil Palm {Elacis qmnemsis) : — At present only a few 
estates have aotnally betinoi^ened for this cultivation ; only one is yet 
producing, but is believed to be making a good quality oil command- 
ing a good price. A few of the others have increased their planted 
area. There liave been one or two applications for land for planting 
this crop, 

Roselle {Hibiscus sahdariffa, rar pUissima):— One estate in 
Perak is growing this plant and making a profit from the sale of rope. 
A few other estates have small areas of it. It has not attracted much 
attention among lifalay small holders. Experience appears to show 
that it IS not a crop that can bo profitably cultivated in small plots. It 
needs too much care in cultivation and subsequently in the preparation 
of the fibre to warrant cultivation in kampongson a very small scale. 

Cloves and Nutmegs : — Measures are under consideration with a 
view to resuscitating these indnstrioa in Penang. If co-operative 
methods of marketing were adopted by the Chinese growers their 
profits would be increased and inb'rest in the cultivation of those 
plants would be renewed. Seeds of these plants have boon distributed 
in a few places in the Federated Malay States, mostly in Negri 
Sembilan. 

Patchouli {PncjosteDion 2>u/r7/or///):— The distillation of Pat- 
chouli oil in Singapore is being earned on at present by .only one 
distiller who mvivex] the industry in 191'?. The leaves used by him 
are obtained from plants grown in Sumatra by growers who are con- 
trolled by the distiller. The value of the oil has dropped considerably 
during the year and is now only about $8 per lb. 

At the present time there appears to bo considerable competition 
from a grower and distiller in Johoro whore the area under cultivation 
is slowly increasing. 

Ta])ioca {Manihot utilissima): — This crop is still grown exton - 
siv(dy on young rubber clearings by Chinese in Johore, more especially 
in the north where several large factories are operating. 

Sago {Melroxylon mgu) : — A fairly large industry for the prepa- 
ration of sago flour is in existence along the banks of the Batu Pahat 
river in Johore. Only one factory is manufacturing commercial 
sago : mostly the product i^a prepared by primitive methods and is sent 
to Singapore for refining. 

Tuba {Derr is eJliptica, Both) : — A Japanese estate on the Johore 
river is cultivating this plant on a large scale and is putting a root 
extract on the market. 



Some interest has been shewn in the subject of cattle bmidinj^ 
and fodder grasses during the year and this Department is rendering 
what assistance is possible. 

X. — Instruction. 

1. Ab stated in last year’s report the first year’s results 

of experiments at the Padi Experiment Station, Malacca, were 
disappointing. During development Wvirk was continued, an 

additional area of land was acquired, ploughed and harrowed with 
a tractor.^ The station now contains an area of 2»‘) acres. An area 
of 18 acres was prepared and planted with pure strains of padi from 
Krian and with a few well known Malacca varieties from which it is 
intended to select pure strains. The growth during the year was 
somewhat uneven. This is to he expected where new land is opened 
for padi. There is no reason why this Experiuient Station should not 
in time prove as successful as that established soiift? years ago at Titi 
Serong in Knan. An ample water supply under fairly satisfactory 
control has now been secured. 

2. Testing stations for selected strains of Krian padis were 
established at Pennatang To’ Jaya in Province Wellesley and at 
Talang in Kuala Kangsar disi^^uct. I^hght strains wore grown in 
Province Wellesley Those gave satisfactory results, the yields being 
carefully recorded. The results at Talang were also satisfactory. 
The work is being continued at both stations. Ii is hoped to establish 
one or tw6 more sucli stations in other localities during 1. 

I). Manurial experiments for padi were started in 1923 in 
Province Wellesley and at Talang in Kuala Kaiigsar district. The 
object is to find suitable manure mixtures to rc'place tlie local bat 
guanos which vary greatly in inaiiiinal value and are sold at a liigh 
price. On the plots in Province Wellesley one pure strain of padi was 
sown. No manure was applied, as >t is first necessary to test the 
variations in the soil of these plots by recording the yudd on each* 
At Talang also one pure strain was planJ^Ml and various uuiniires were 
applied to the plots. The results will not be fully roll. i hie until 
after the yields on the various plots have been recorded ior several 
seasons. 


4. Distributions of seed of various selected strains of Knan 
padi, likely tij be suitable to different localities, were made to a 
number of growers in J 922 in various States. A summary of the 
results of these w^as given by ^fr. E. Birkinshaw in the Malayan 
Agricultural Journal, Vol. XI, p. 335- Distribution was repeated and 
extended in 1923 and in several places the crops resulting promise 
to be in excess of those obtained from local seed. The work ha»s 
already met with considerable success m Perak and in parts of 
Malacca and Negri Sombilan and it seems that before long certain 
strains will be recognised os being the host for certain given localities 
and as superior to local unselected seed. Experience in places has 
emphasised the need for proper control of the distribution of selected 
seed, as pointed out in the article referred to above ; without such 
control lasting results would be difficult or impossible to obtain and 
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^ 'much, if not all, of the selected seed would be wasted in small plots 
of insufficient size and rapidly become merged with the local varieties. 

5. Experiments were conducted during the year on two plots of 
land near Taiping and on one near Batu Gajah' to test the use of 
various leguminous crops in restoring the fertility of reslimed mining 
land, thus rendering it suitable for padi. The plots were kindly lent 
^ by Mining Companies working with dredges. The experiments have 
shown so far that the following plants are best able to grow satisfactorily 
on such laud ; Mimom tnvisay Tephrosia Candida, Vrotolaria striata 
and G. umramoesis* The last mentioned seems likely to prove the 
most satisfactory of all and to provide a large quantity of fairly soft 
vegetable material which will' decay 'rapidly .and form humus. 
It fruits and seeds freely and appears to grow well from self sown 
seed. These experiments are being continued. 

i). A very auftessful demonstration was given by the Economic 
Botanist at the Padi Experiment Station. Titi Herong, in March. 
This wa.s attended by numerous Malays, especially penghulus and 
ketuas. The superior tillering powers and yields of the selected padis 
were demonstrated and the work of the Exj^erimeiit Station was 
explained. Several l<hiropean and Malay Inspecting Officers attended., 

T. Demonstrations in the field and lectures at Mosques have 
been given in Malav in vaiions parts of the country on different 
.subjects likely to be of local interest 

8. A highly 8ucce.ssfnl Agri-Horticnltural Show and Trade 
Exhibition was held by the Malavan Agri-TTorticultural Association 
in Kuala Lumpur from June 80th to July 2nd. The Assistant 
Agricultural In8|:>ector, Selangor, i.s Hon. Secretary of the Agricultural 
Section of the Association : he had no difficnltv in filling some 10,000 
S(]. feet of space with agricultural exhibits. There was a successful 
Show in Seremhan in March and Shows were held in numerous other 
centres during the year. Officers of the Inspection Division assisted, 
either as Judges, or Committee Members, or in other capacities, at the 
majority of these shows. 

The Inspection Division also assisted in collecting material for 
exhibits in the Agricultural Section of the Malaya Pavilion at the 
British Empire Exhibition to l)e opened next year. ^The Assistant 
Agricultural Inspector, Selangor, 1>ecame Hon. Secretary of the 
Agriculture Section Committee, British Empire Exhibition, in 
January 1923. This post entailed a lot of work particularly during 
the second half year. 

The work of the Division has steadily grown and extended in 
recent yeara. This has rendered necessary certain measures for 
decentralisation which it is hoped to put into operation next year. 
These are expected to Relieve the Chief Agricultural Inspector of 
excessive routine correspondence on subjects of minor importance and 
considerably to expedite work and improve effipiency. 



RBPORt OB TUB EeOKOMie BOTARlSt 
FOR 1923. 

By H. W. Jack. 

Staff. W. Jack, Economic Bofeanist ; W. N. Sands, Assistant 
Economic Botanist; Incho Ahmad bm Joliar, Junior Agricultural 
Assistant ? Inche Din, Junior Agricultural Assistant ; Incho Mohamed 
Zain, Probationary Assistant ; and S. Amar Singh, Clerk. 

I desire to express my appreciation of the good work done by the 
entire staff throughout the year. 

Padt . — Experimental work with rice was continued and was 
regarded as the major problem in the programnlo of work. During 
the first two months of the year a number of visits were made to 
areas in Perak where selected seed had been planted in the previous 
year through the agency of the Assistant Agricultural Inspector, 
Perak North. Those visits clearly showed that natural di.stribution 
of departmental seed was taking place, for in several places where 
only 2-;} gantangs of seed had been sown m the previous >ear, it was 
found that the entire crop had been re-distributed to neighbouring 
cultivators for seed and planted by them. As an example, the Ketua 
Omar in the Tanjorig Piandang Mukim of Krian can be mentioned. 
He received throe gantangs of seed (Seraiip Jh) 2 years ago and 
planted a small [lart of his land with it. This season there are o2 
orlongs (over 10 acres) of this padi growing in one block around the 
Ketua’s land, ami it is readily acknowledged as a very fine and even 
cropper by the neighbouring rayats who are already asking for seed. 
Similar results have been reported ui various places. During the 
present season, distribution has been extended to South Perak and in a 
small way to Selangor, Negri Sembilan and Malacca, and the following 
extract from a report from the l>istrict Officer, Lower Perak, is worth 
quoting : ”■ 


“ In Bandar and Pulau Tiga mukims, Government padi seed 
has done extraordinarily well — the plants hav-e tillered 
wonderfully nnd the plots are now overcrowded. There is 
no doubi but that in these mukims, provided the Govern- 
ment padi yields as it looks like yielding, every gantang will 
be savinl for seed and practically nothing else planted next 
year. Even if not pointed out to me, I could distinguish the 
Government padi by the extraordinary multiplication of each 
‘ perdu’ which is at least twice as thick as any local variety.” 

Again in Kedah at Telok Kechai, strain 8. o2 which was planted 
on one acre by the Agricultural Officer, Kedah, is acknowledged to be 
the best crop in the neighbourhood, and the entire crop has been book- 
ed for seed by the local cultivators. Similarly, strain R. 3 at Kuala 
Muda has produced '<00 gantangs per acre, though in this area the soil 
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is particularly fertile. The Aesislant Agricultural Inspector, Negri 
8embilan, reports that selected seed, though the crop? are no ye 
harvested, promises good result as the standing crops show^ stronger 
tillering and are much more even in growth than local varietiea. 

Selected seed does not succeed under all conditiras however, 
for in parts of Malacca and Province ^yellesley s^ch | ^d not 
responded to expectations except in certain areas* nHmbing in 

Malacca, for instance, two selected strains P. 1, and B, IrS, ^ report- 
ed to have done remarkably well. In one area m Province Wellesley, 
strain K. 1 has yielded heavily. At the Pulau Gadong Padi Iixperi- 
ment Station in Malacca, Krian selected strains have done very badly 
compared with local varieties, though the very deep tractor ploughing 
and consequent unheaval of the raw subsoil may have been the cause 
of failure, the selected strains not being accustomed to such conditions. 

At the test station at Talang (Kuala Kingsar) strain R. 13 
yielded excellently last season and was much in demand by the local 
cultivators for this season’s sowing. This strain baa been used on that 
area again this season where the manurial experiments, originally 
started in 11M6 but abandoned in 1018 owing to lack of funds, were 
once more resumed. Uiifortunattdy, the very prolonged drought has, 
riot helped these experiments, for lack of rain led to irregular planting 
of the plots, some being planted as much as six weeks later than the 
others. However, good, healthy growth is repoited though climatic 
conditions will not be quite similar for all the plots, and hence the 
reliability of results will ha somewhat diminished this season. It was 
hoped to establish manurial experiments in Province Wellesley also, 
and a preliminary crop was planted on the land earmarked for this 
purpose to test its uniformity from the point of view of yield. 

At the Titi Serong Rice Experiment Station in Krian, further 
tests of 'iT selected strains were made under pure line conditions, each 
strain being planted in quadruplicate plots of 100 plants per plot. 
From the results at harvest the number of strains for continuation 
tests In the present season wns reduced to 34. Each of these 
has been planted as in the previous season in quadruplicate plots of 
100 plants each. In addition to the maintenance of the pure line 
tests of the best selections, the liest 12 strains of the previous season 
were planted in plots varying in size from h an acre to 4 acres for mul- 
tiplication purposef- to meet any demands for seed. Foundation stocks 
were maintained as in the previous season (280 variefies) and 4 selections 
from them were planted for intensive yield trials, these selections 
lieing included in. the pure lines mentioned above. 

The last padi harvest was a fairly gixxl one, though yields wore 
slightly below average because of very deep water in the planting 
season. This season dry weather caused a postponement of sowing 
with the result that when the floods came, the seedlings were too weak 
to withstand them and many succumbed, necessitating re-sowing of 
nurseries in many cases. Apart from these floods which covered the 
land and submerged all the nurseries from 11th to 16th Septeniter, 
the rainfall has been normal and the plants have pcked up welf 
though the tillering is likely to be below average on iaconnt of the 
weakening effect of the flood. 
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Owing to the vagaries in J^be depth of water rats have been 
unusually destructive this season*, all the padi in the neighbourhood 
of the Experiment Station having suffered badly. Poison baits, 
particularly arsenic and barium carbonate, served well in checking 
their depredations, and carbon bisulphide was also used to good pur- 
pose on the irrigation bunds. 

The results obtained from pure line selection work up-to-date 
have been recorded in Bulletin No. 35 “ Kice iff Malaya ” which was 
published during the year under review. 

The land being dry during lh*J¥5 harvest, an effort was made to 
establish elementary cultural and mannnal work at Titi Serong— -6 
half-acre blocks of land being used for the purpose. 

Each block will continue to be cultivated or manured as it was in 
1923, season after season, whenever the irrigation permits. These 
experiments will form a usfiful nucleus for future work as a time will 
come when the fertility of Krian will require to be assisted by cultiva- 
tion, if good crops are to bo maintained. 

Considerable interest was taken in pure line selection work by 
parties of Malay cultivators, Pengliulus and other from various parts • 
of the country, who visited the Station just before harvest. Some 
250 visitors were showm around the .Station, and the methods of 
selection were explained and demonstrated and apparently appreciated. 

The demand for scdected seed of the best strains far exceeded the 
supply, over 2,500 gautangs being supplied to applicants. 

In connection with the milling of rice, a circular was printed and 
sent to Estate Managers, District Officers and others likely to be 
interested in the matter. It is worthy of note that the use of small 
power mills, recommouded by tins I>ivjsion, is slowly extending 
amongst estates situated near large rice producing areas, and reports 
show that they are giving every satisfaction. The use of the ‘kisaran’ 
for milling amongst natives who have no available source ot ^xiwer 
was demonstrated at Jeram and Temerloh and to numerous .Malay 
visitors to Titi Serong, and the Inspection Division of the Department 
reports that the use of the ‘kisaran’ is gradually replacing the much 
more laborious ‘lesong’ in several places. 

An exhibit of padi attracted much attention at the Agri- Horti- 
cultural Show^ w'hich was held in Kuala Lumpur in June. 

During the last 3 months of the year a considerable amount of 
time was given to the collection, fumigation and preparation of the 
following exhibits for the British Empire Exhibition. 

1. Series of large photographs showing the methods of rice 
cultivation. 

2. 35 jars of padi to illustrate varieties of rice. 
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B* 12 glass-topped boxes (divided) nt padi and rice of 
selected strains, with cards to show yielding aUlity of 
each. 

4 . 12 glass- topped boxes of other cereals** (maize, ragi, 
millets etc.) 

5. 5 glass-topped boxes of “ root crops (tapioca, ground- 
nut, sweet potato etc.) 

6. 8 glass-topped boxes of Pulse ** crops (beans and 
grams etc.) 

7. 1 glass case containing 18 specimens of various rices in 
ear form. 

8. 21 models of padi implements etc. 

9. 6 mounted specimens of food plants. 

10. Photographs, maps etc., of Krian Irrigation Scheme. 

11. Exhibit of coconuts. 

12. Exhibit of fibres and ropes (rozelle, hemps, jutes, kapok 
cotton etc.) 

18. Exhibit of paper making materials (bamboo, grasses 
etc.) 

1 1. Articles on “ Cereals ” and “ Cotton were written for 
the Exhibition Handbook which is being prepared. 

The exhibits were dispatched at the end of the quarter. 

The usual statistics regarding the area under rice and the yields 
obtained in each district were collected from District Officers and are 
compiled in the following tables. 

Pkderatkd Mvlay States. 




1922. 


192.3. 


Area 

in 

acres. 

YieH 

in 

„ yield 

tangs. ™ 

acre. 

Area 

in 

4icres. 

Yield 

in 

gL yiew 

tangs. 

^ acre. 

Perak 

115,296 

24,450,591 212 

106,734 

24,276,546 227 

Selangor 

20.862 

8,081,834 147 

11,685 

1,737,172 149 

N. Sembilan • 

80,695 

5,189,654 168 

30,756 

5,196,151 169 

Pahang 

30,061 

5,818,347 176 

28.472 

4,581,861 161 

Total If.lf.S. - 

196,914 

38,040,626 192 

177,527 

35,?9i,780 202 

Kbian 

54,870’ 

18,925,830 254 

54,605 

.14,484,806 265 
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Stbaits Settlements. 



1922. 

1923. 


.r,. ,, Aver- 

Area age 

gan- 

tangs. 

^ acre. 

Area 

in 

acres. 

Yield 

age 

Yield 

per 

tangs* ^ 

^ acre. 

Malacca 

21), 109 8,480,024 321 

26,500 

7,9.50,000 300 

Dindings 

6.35 110,800 iro 

695 

77,475 111 

Penang 

6,150 2,558,000 491 

5,150 

2,033,040 39.5 

P. Wellesley - 

81,000 10,291,000 332 

4^,700 

1 1,850,000 821 

Singapore 



... 

... 

Totol S.S. 

(i.3,191 21,44.5,324 339 

11,045 

24,410,515 317 


Unfederated Malay 

States. 


Kelantan 

ll 9,660 88,924,000 183 

169,995 

33,199,300 199 

Kedah 

129, in 31,802,194 288 

141,009 

48,. 52, 102 330 

Trenggaiiu 

10,8.30 2,000,000 184 

11,000 

1,100,000 1.55 

Perils 

29,621 5,841,200 191 

29,125 

1,. 361, 920 2.5.3 

.Tohore 

15,0r5 1,485,118 98 

■ 16,990 

810,001 19 

Total U M.S. - 

364,366 80, 558, .542 221 

314,119 

92,153,323 246 


SUMM.VRY — M.tLAYA 


Total F.M.S. - 

196,914 88,040,626 192 

1 77,597 

85,191,780 202 

Total S S. 

63,194 21,44.5,324 339 

77,045 

21,410,515 811 

Total U.M.S. - 

864,866 80,558,542 221 

374,119 

92,153,323 246 

Grand Total - 

624,414 140,044,492 224 

628,761 152,355,568 242 


Cocomvts . — Individual tree yields of fniifc were maintained 
monthly from 450 trees in connection with the study of individual tree 
variation in yield, the establishment of correlations between type 
of tree and yielding ability, the exarai<!ation of periodicity of yield, 
the search for good yielding trees um^er estate conditions for further 
genetic research and the comparison of their yielding abilities for 
future use as seed producers. A study is al^o being made of different 
varieties of local and introduced types with a view to classification. 
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As effort was made to collect statisties of areas oeder this crop* and 
though the following figures cannot be regarded as accurate as the 
areas are in many cases calculated from the number of trees assuming 
50 trees per acre as a fair stand or from copra exports still they 
show the comparative areas and are probably not very far wrong. 


F.M.8. 

8. 

S. 

U. M. 


acres. 


acres. 


acres. 

Perak T 5,380 

i Singapore 

0,560 

Johore 

12,500 

Selangor 1)2,120 

UindingH 

0,000 

Kedah 

27,550 

N. Sembilan 4,850 

Malacca 

15,000 

Kelantan 

70,900 

Pahang 10,400 

Province 

Wellc‘slc 

Penang 

V 55,000 
15,000 

Trenf>!,'auu 

8,000 

Total 161,650 

Total 

13/, 500 

Total 

118,950 


Grand Total ^lalaxa 408,100 acres. 


A much larger area than that indicated in the above figures was 
reported as planted with cocon nt^^, but as the areas were frequently 
quoted as land alienatcfd for “coconut and rubber or “ coconut and 
fruit or “ karapong ’’ ci\ltivatu)n very considerable reductions had 
to bo made based on the average uuiubor of trees per acre. 


Cotton . — Pure line selection woik was continued in the 

aims being to maintain pure stocks of the several strains under trial 
and at the same time to ascertain whu li types were most suitable for 
cultivation on a commercral seals la Malava. Fourteen types were 
grown as pure lines during the season, selfed seed being obtained 
of each type and individual plant selections were 'made of all types 
except 2 which failed to germinate. Of the above number of types, 
4 were Egyptian, 6 West Indian Sea Island, 2 local indigenous, 1 
Indian imported, and 1 American Upland. The two tyj^es which 
failed to germinate were the American Upland and the Indian typo. 
Types of Sea Island cotton classed coinmerci alloy as “fine ordinary’* 
grow and yield well but the cotton from them only being used in the 
luxury trades, for which there is little demand at present, the market 
for such types is limited ; indeed, heavy stocks have accumulated so 
that there is likely to be no appreciable market for some years to cpme. 

Owing to the market cSnditions it has now been considered 
advisable to recommend the cultivation of Egyptian ' types, such as 
Sakel and “310” and selections from them, since these types are 
always saleable though they usually command a lower price than 
the finer longer- stapled Sea Island strains. 




244 


A strain of the fine Egyptian variety ** 310 ” (E.B. No. 3) which 
is now being very extensively cultivated in Egypt, where it is con- 
eidered to be superior in certain respects to the well-known “ Sakel ’* 
has grown satisfactorily and yielded well during each of the 
last two years, and appears to be the best type for local conditions as 
the lint commands a ready sale in the United Kingdom. The original 
type was selected by Dr. Lawrence Balls in Egypt on account of the 
whiteness and length of lint and its productive capacity, and these 
characters do not appear to have depreciated under cultivation in 
this country. Grown in the lighter soils, due to the season of 
sowing and with the requisite attention to pest control, E.B. No. 3 
promises to become a useful economic crop in Malaya, though at 
present it is not so prolific a yielder as some of the finer types. Type 
E.B. No. IG is also a promising one. As regards yields of lint, these 
depend, naturally, on the fertility of the soil, on favourable climatic 
conditions and on the incidence of pests which are controllable if 
rightly attacked. The yields of lint in the island of St. Vincent, 
British West Indies, where some 4,000 acres are planted annually, 
averaged 95 lbs. per acre over the past 11 years (Report on The 
Agricultural Department, St. Vincent, for the year 1922, page 28), 
and it is safe to state that local yields during the past two years have 
been well up to that average. Of course, very fertile blocks of land 
in St. Vincent have yielded over 300 lbs. lint per acre, but similarly 
fertile blocks have produced up to 150 bolls per plant in Malaya which 
should work out to about 300 lbs of lint per acre. 


Enquiries for cotton seed have been received from several sources 
in Malaya and from Java and small sample lots of seed have been 
distributed for trial, though it is feared that such small trials will not 
get all the attention they require to make them a success. 

The chief difticiilty in establishing cotton in Malaya would appear 
to be tbnt it is an annual crop and as such requires intensive culti- 
vation as opposed to the extensive methods to which our agriculturists 
are long accustomed. 

Should the market for the finer staples improve, types E.B. No. 4 
and E.B. No. G are prolific yielders and have been thoroughly tried in 
Jelebu, Kuala Lumpur and South Kedah, and samples of lint have 
been priced by the Manchester Spinners’ Association at 20-22 pence 
per lb. 

The damage done to cotton plants by insect pests is usually 
greater on poor soils, so that given good conditions for growth, the loss 
caused by insects need not be extensive always provided that approved 
methods of control are practised. 


Dmgs , — The study of native medibinal plants was rather set back 
b>p the inability of the Chemical Staff to undertake analysis of material 
grown, owing to the pressure of other work. The shortage of staff at 
the Ooyemmeot Laboratories prevented that Department also from 
doing the necessary analysis. 
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' The only analyses which w’ere completed were those of the two 
species of Datura Stramonium by the Agricultural Chemist. This 
analysis showed that in sun-dried leaves, type No. 1 (green stemmed) 
contained '4 per cent, of scopolamine and type No. 2 (red stemmed) 
contained '25 per cent. Type No. 1 may be valuable commercially 
and a sample is being sent to the Imperial Institute for valuation. 

Samples of the following drug plants were prepared for analysis 
which did not materialize : — 


1. Vitex trifolia. 

2. Euphorbia tirucalli. 
fh Ocimum basiliciim, 

4. Croix lacryina jobi (roots). 

5. Jnsticia gandarnsa. 

G. P>r>ophyllmn ea yciniim (>. 
Jatropa <. 

8. Dionella cnai folia 8. 

9. Illumea balsam ifoni 9, 


Botanical. —A study was made of the species of Aleurites pro- 
ducing Candle- nut and Chinese Wood Oils, and a paper on these was 
written for the Malayan Agricultural Journal. 

The difterent species of Mistletoe attacking cultivated trees were 
collected and studied m different districts. These were identified and 
photographed, and an illustrated article on them was prepared for 
publication. 

The small herbarium belonging to the Division was re-arranged 
and numerous specimens of economic iniiiortance were collected, dried 
and added to it. This is a good nucleus for the formation of a 
Departmental Herbarium for reference purposes. 

As in the previous year a large number of plants were identified 
for other officers of the Department and planters. 

Rubber.- Little attention is given to this crop, though records of 
individual tree yields are maintained monthly for the purpose of 
further investigating variation in yield, periodic yields, and of finding 
high yielding parent trees for ultimate seed selection should such work 
be made a part of the Department’s programme. These records are 
also useful in connection with vegetative propagation. experiments and 
for the study of genetics 



aNNUAL REPORT OP THE MYOOLOGIST FOR 1933. 

By a. Thompson. 

Staff. 

Mr. A. Sharpies, Mycologist, went on long leave on the l?th 
July. Mr. A. Thompson, Assistant Mycologist, acted as Mycologist 
from that date* Mr. F. B. Mason, Assistant Mycologist, was princi- 
pally engaged on investigations of the diseases of the coconut palm. 

Additional Buildinos. 

A new culture room and a prepatation room were added to the 
Mycological laboratory in December. These will ^ greatly assist the 
work of the section. 


Hbvea Bark Diseases. 

Brdum BasL — 

An experimental area, opened upon up on December 23rd, 1922, 
was tapped daily on 2 opposite V*s each on half the circumference. 
Daily yields of the rubber were recorded along with records of the 
rainfall for the year on the plot. Observations on wintering, flowering 
and fruiting of the trees were made during the period. The bark of 
each tree was examined microscopically, and records kept. It was 
thought that information would be available towards the end of the 
year, but no significant results have been obtained as yet. A control 
plot was opened up in June ; this was given the same treatment as the 
No. 1 plot. 

Mouldy Rot. (Sphaeronema fimbriatum) 

This disease has extended its boundaries considerably during the 
year. It appeared in Kuala Lumpur district towards the end of the 
year, and in time is likely to become so widespread, that its control will 
become a matter of Estate routine especially during wet weatber. The 
position need not be considered alarming as it has been demonstrated 
than^an effective and simple control can be procured, at a reasonably 
low cost 

M 

Moulds . — 

From time to time specimens of moulds on renewing bark have 
been received for dii^osis and enquiries as to whether Mouldy Bot was 
present or'aot. In many eases there was no trace of Mouldy Bot, 
only saprophytes being present. Visits to the areas from which the 
specimens were reoeiv^, afforded some evidence that the saprophytic 
moulds were growing : — 
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(1) On bark which had been tapped too deeply and which had 
been affected by the sun. 

(2) On thin bark which had been burnt by too strong a solution 
of certain disinfectants. 

Black Stripe. *{Phytophthora sp ). — 

Demonstrations of this disease were given to planters, on tfees 
inoculated with the fungus so as to show the different stages in the 
attack. 

A possible new bark (liHonse. — 

A number of enquiries were received from Estates at the begin- 
ning of the year, in cormoction with a fungus growth on the renewing 
bark. This growth is a white niycelnnn which previously grew over 
renewing bark from the top corners of th i tapped panel forming a sheet 
of fungus varying from I”— in width. It was not noticed to be 
doing any damage. During however, it began to grow lower 
down the panel and to penetrate the bark to a alight extent, 
and towards the end of the year a few specimens were received 
which showed that the fungus was capable of penetrating to 
the wood. Attempts to inoculate trees have not been successful, 
and, so far, cultures of the fungus have remained sterile. The latest 
attack showed that the fungus can appear in ;-J weeks on a newly opened 
cut. In this instance there wore four plates ‘of fungus mycelium, 
about above the tapping cut and varying from in width. 

The bark beneath the centre of each ])atch was rotted and the deterio- 
ration had spread in to the wood, lip to the present fhe fungus has 
proved amenable to treatment by application of Agrisol or Brunolinum. 
The trouble is not yet very serious as only a few trees become affected 
at a time. Investigations on this disease are in progress. 


Root Diseases of Hkvea. 

A representative collection of the cuinmon root diseases of Hevea, 
was collected for the British Einjiire Exhibition. These proved of 
interest to various planters and visitors who came to the laboratory 
while the specimens were being dried and prepared. 

Fames hqnosus and Fames pseiida-ferreia^ were the commonest 
root diseases dealt with in 11123. The latter, especially, was met with 
on Estates which are increasing their activities in disease control, and 
searching for cases of root disease. 


Die-back. 


Several Estates wore visited in connection with a dying back of 
the crown and branches of rubber trees. The trouble was not always 
due to a specific root disease. In one instance the trees in a small area 
had been flooded frequently, and as a result were growing in very 
swampy ground. This undoubtedly was the cause of the die-back. 
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On another Estate the trouble appeared on ’27 year old trees. The 
soil in this area was very dry and had been subjected to a steady wash. 
The tr«es were very poorly developed and gave little latex. Only a 
lew cases of root disease were loand, and the die-back was due to soil 
wash and starvation of the trees* 

Die-back was also encountered on an area of 2 year old trees. 
The trouble was confined to about three row's where about 30 trees 
had suddenly died back in a couple of days. A visit to the area 
reve4^ the fact that lightning was responsible for the damage. 
Boring beetles and the fungus Diplodia were prominently associated 
with the dead trees. 

Pink Diskasb (Corticium Salmonicolor.^ 

Trouble with hud<grafting was experienced on an Estate in a Pink 
Disease area. It was found that the bud-w^ood was being obtained 
from branches which had been treated for Pink Disease The disease 
had caused the buds to start slightly, and this appeared to be the 
principal cause of the failure to establish the bud-grafts. 

LoRAKTHVS PBNTANBRrS. 


This parasitic plant called for attention in the earlier part of the 
year. It had established itself on a large area of rubber trees in 
li^egri Sembilan. About G0% of the trees in a 200 acre plot were 
affected, and although the trees were wintering, and had shed most of 
their leaves, this was not notieable from a distance owing to the 
luxuriant foliage of the Loranthus. As the trouble was spreading 
rapidly control measur s were instituted, i.e. pruning the affected 
branches. The area was then put out of tapping for a few years to 
4i1low the trees to recover. The parasitic alga (Cephaleuro$ myeoidea) 
was noticed, growing on the leaves of the Loranthus. 

Cx>OONUT8- 


Bud-RoU — 


Bud -Bot as an epidemic disease remains practically non-existent 
in Malaya. Throughout the whole year only 9 cases h^ve been observed 
that bore any resemblance to Bud-!]^t as described by various writers 
in other tropical countries. In the majority of cases, when a bud is 
rotting, it can be put down to some other primary cause or interference 
with the life processes of the palm. 

A New Disease. — 

A hitherto unrecorded disease of the Coconut palm has appeared. 
On one Estate an area 6f about an acre had been completely wiped out 
before its seriousness was known. Infection undoubt^ly takes place 
by means of root contact as the palms appear to die off in an ever- 
wid^iog citele. • 
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The spread of this disease was successfully checked by the 
digging of isolation trenches. The same disease has been suspected in 
one or two other localities but has not reached such proportions as in 
the first instance. 

Stem Bleeding,---^ 

More definite information on stem -bleeding has been obtained 
during the year. There appear to i)e 8 distinct types. 

✓ 

(1) The common typo, which appears to be caused by a disease 
of the “ bark *’ or outer 1^” of soft tissue, the bleeding taking place 
from all available cracks in the bark. 

(2) Bleeding from abandoned White Ant galleries. These two 
types do not appear to affect the growth ^of the palm to any great 
extent* 

(3) A Bleeding, usually occurring from one single wound in 
the stem and associated with the unrecorded disease described above. 
This bleeding is so profuse that when the wound is further opened with 
a knife, as much as i pint of pus-like liquid is sometimes ejected with 
considerable force. 

Lea/ Spots . — ^ 

Pestalozzia palmarum has been reported from practically all 
districts, but only in one instance has it done any considerable damage, 
when it practicaly wiped out a small plantation of one year old Dwarf 
Coconuts. 

Bed Bing Disease . — 

One case of suspected “ Red King Disease ” has been found, but 
although typical symptoms ^vere apparent, no trace of the nematode 
worm said to be responsible for this disease, could be found in any of 
the diseased tissue, so that we cannot record this as a definite case of 
“ Bed Bing disease which, hitherto, has not been reported in this 
country. 

Boutiae work in the laboratory has been carried on, in connection 
with diseases under observation. 

Afuioan Oil Palm. 

A case of bent-leaf disease has been observed in young African 
Oil Palms in the Kuala Lumpur plantation, otherwise Oil palms have 
given very little trouble. 

Gutta pbecha (Taban Mkeah.) 

Tarious diseases of Taban have been studied and several visits 
were made to the Forest^Beserves in this connection. Taban seedlings 
require considerable sls&e when young, and one (self planted) area 
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bad died as a result of clearing away the natural cover afforded by the 
undergrowth. The fungus Diplodia attacked the weakened shoots and 
hi^tened the end. t 

Black lines were noticed in the collar and roots of young trees and 
layered Taban plants* These have yielded an interesting fungus which 
is being studied. 

Brown-root disease also occurs on Taban. 

Chlorosis of the leaves of seedlings was encountered in one 
nursery. No organism could be demonstrated or cultured. 

Tea. 

A visit was made to a Rubber Estate on which a small area was 
under Tea. This crop was attacked by many diseases probably owing 
to bad conditions of cultivation. 

Roselle Fibre. 

Hibiscus sabdariffa tw aliissima , — 

A new disease of this crop was noticed in some pot plants on the 
Kuala Lumpur plantation. 

The tips of the young plants died hack rapidly^ and in a short time the 
'whole plant withered in a characteristic fashion. The dead portion 
was covered wdth pycnidia of a species of Phonia but only backward 
plants seemed to be affected. 

Bacterial wilt of Roselle was prevalent Qn one of the plots of 
Serdang Experimental plantation. The disease was very marked 
when the plants were young. Control measures were instituted and 
appeared to be successful since the crop is now doing well. 

\ 

Roselle is also subject to the attack of eel- worms and several 
specimens showing eel-worm attack were examined. 

Tobaccjo, (Nicotian a Tabacum.) 

This crop was attacked by Bacillus solanaceanm on Kuala 
liumpur plantation. Eel worms were active also and killed about 25 
per cent, of the plants in one small plot. Cercospora Hicotianue was 
prevalent ; it is more active on the lower leaves and wae kept in check 
by picking these leaves and burning them whenever they became 
diseased. 

Tuba Boot. (Debris Elliptic^) 

Pink Disease {Corticium Salmomcolor) was recorded as attacking 
stems of ti;ds plant. 
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Jbevsalem Artichoke. (Hblianthus Tcbbrosus.) 

Bhizoctonia sp., did considerable dapiage to artichokes* The 
same fungus also attacked Crotalaria usaramoesis on Serdang Experi- 
mental plantation. 

Specimens of Field Corn were received from Johore suffering from 
an attack of Helminthosporium on the grain. The whole plot was 
destroyed by this fungus. The same crop on Serdang Experimental 
plantation was not affected. 


Borneo Oamphqr. 


An outbreak of root disease caused by Bosellinia bunoden was 
reported from Kanching Forest •lloserve. The trouble was taken in 
hand early and the disease did not spread. 


Braciiartona Catoxantha. 


This dangerous peat of the coconut palm is said to be kept in 
check to a certain extent by a fungus {Botrytis up.) which parasitises 
it. Specimens of the fungus were sent to Fiji where a similar pest of 
the coconut palm does considerable damage. 

Mosquito Larvae. 

Some time was spent in investigating some dead Anobheline 
mosquito larvae sent in by the Malarial Bureau, The bodies of the 
larvae were full of elliptical greenish brown organisms. These were 
studied and identified as being similar structures to the sporangia of 
the fungus Coelonwmyces Stegomyiae. 


Before going on leave Mr. Sharpies served on a Committee to 
report on certain proposals made to the Government for “ the formation 
of a Co-operative Society of Rubber growers to undertake bud-grafting 
and seed selection work, in connection with Para rubber.” 

A series of lectures in Mycology were given to the Malay Officers 
of the Department. 

Work in connection with the British Empire Exhibition occupied 
a considerable portion of the last quarter of the year. 

The following papers were contributed to the Malayan Agri- 
eulturalJournal by the Mycologist. 

(1) ' Preliminary Report on Brown Bast Experiments. 

(2) Treatment of Mouldy Rot, (Final Report.) 

(3) Black Fruit Disease of Pep|)er Vines in Satawak, 



ftiviraat. RBPa«T THB GO¥fi»NMBNT 

By G. II. CoRBKrr. 


( 1 ) Staff. 

Governmont Entomologist, Q. H. Oorbett; Assistant Entomologist, 
B. A. R. Gater. 

Mr. Malcolm Miller, Temporary Assistant Entomologist, resigned 
bis appointment on the 2^th February. 

Mr. Daniel Ponniah, Insectary Assistant, proceeded to India on 
leave on the 6th April and reported for duty on the IHth July. 

(2) Visits. 

During the year 27 Estates were visited by the members of the 
European staff. Mr. B. A. R, Gater went on two tours of about ten 
days each through Negri Serabilan, Malacca and Perak. 

(;i) Publications. 


Articles on the following subjects have been published during the 
course of the year : — 

** Preliminary note on Plesispa reichei^ Chap.'’ 

“ Summary of observations oxiBhynchophorm schachy Oliv.” 
“ Food plants of Leptocorisa spp.'’ 

Annual Report for 1922.” 


Special Bulletins on Tthynekophorm schachy Oliv. and Plostspa 
veAcheiy Chap., mentioned in ray report for 1922, are now actually in 
the ])rinter8’ hands. 


( 4 ) ArTiu* H orticultural Show. 


An exhibit of Live Insects harmful to economic crops 
prepared. • 


(6) Inskcticii>ks. 


was 


The value of Derris ( Tuba ” ), as an insecticide has come up 
during the past year and plants are being grown in various localities. 
An effort hag been made to collect and compare the insecticidal values 
of a number of plants indigenous to Malaya. Derris has a distinct 
usefulness as an insecticide in a restricted manner. It cannot at 
present be coippared in efficiency or price with many other new and 
established insecticides and it is dangerous to ma^e recommendations 
which would encourage its growth on a large scale until more definite 
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information is obtained, ospocially with regard to the tpiKieity of the 
yarious speciesi. It ia at present advertised* as beihg non*pDisopodB’ 
iii man and animals. This statement is incorrect* It is both 
poispnons to man and animals to no small degree and is an 
abortifacient.* 

* There are very few insecticides available in this oonntry and 
during the year a system of testing the ei&cacy of insectioldai 
substances under local conditions has been started. Several pro^ 
prietary articles have been obtained and examined. 


(6) HousBHoiiD Pests. 

Advice has been sought on numerous occasionsaby householders 
especially with regard to borers ** in timber, bed bugs and ticks. 
Enquiries of this nature are welcomed and it is hoped that such 
enquiries will increase. It is noteworthy that many who suffer froni 
the effects of household pests do not know to whom to apply for 
recommendations as to treatment. 


(7) Locusts. 

Locusts have already been troublesome in Malaya and there 
seems to be a general impression that the locust was introduced and 
that there is no danger of recurrence. Locusta migratoriay L. ph. 
migratorioides, Ech and Frm., which is the insect concerned, is well 
known and except for the Palaearctic Region has the same range as 
L. migratoriay L., pb. daniccty L., which extends practically through 
the whole of the Eastern Hemisphere. 

It is well known that locusts have permanent breeding grounds 
and these were never investigated during the outbreak. Breeding 
grounds referred to in Bulletin No. 24 of this Department obviously 
deal only with the temporary breeding grounds of migrated swarms. 
It is, probable that permanent grounds are situated in the depths 
of the forests. 

It is most essential that all concerned should realise that another 
outbreak may occur at any time, 

(8) Pestr ani> Cover Crops. 

• 

^rom an entomological point of view the practice of growing 
cover crops has proved itself on several occasions to be dangerous. 
Among other .instances the ■following may be mentioned. Vdlanga 
nigricomis, Burm. seriously damaged young coconut palms growing 
in, a cover crop of mimosa, adjacent areas where no mimosa was 
growing being entirely free. HypomecM squamosus, F. and Adorettts 
eompressus, Weber, both common leaf eating beetle which do con- 
siderable damage, are particularly injorioua where the soil is not oleau- 
cleaired. Slugs damaging young rubber are also harboured by cover 
crops. 
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(9) New Species. 

The following insects new to science were described freiu material 
forwarded to the Imperial Bureau of Entomology, London. 

Bhynchota, Coreidae, Leptooorisa corbetth China, on Padi. 

Symenoptera, Chalcidoidea, Chalcididae^ Harmolita aequidens, 
Waterston, on Bamboo* 

A paper on the various species of Leptocorisa found in padi 
fields in Malaya is practically ready for publication but has been hM 
up awaiting full descriptions of the five species now known to be 
present. 

(10) Investigations of Chop Pests. 

(A) Batrachedra arenosella, Wlk. (Cosniopterygidae) on 
Coconut flowers in the unopened spike. 

Preliminary work extending over several months has been 
concluded and it is hoped that the results will be published shortly. 

The outstanding features are the apparent small actual damage 
caused by the caterpillars, the enormous amount of fall of flowers and 
immature nuts due to other causes, and that a 80 per cent, control of 
this insect has been found. 

Tirailiaba sp, near tricliogramma^ Meyr. (Pyralidae). This 
moth is the most important pest of Coconut flowers of the opened 
spike and the eaterpillars have frequently been found boring the 
female flowers. 

Detailed work on the life history has been made and field 
experiments for its control were instituted at the beginning of October. 
They are still in progress and the results are encouraging. 

Two Icbneumonid parasites, neither of which was represented 
in the British museum, have been discovered, i.e., Campoplex sp. 
and Anilasta (?) sp. 

# 

Fftcilities for carrying out both the above series of experiments 
were kin<lly provided by managers of the respective estates. 

(B) Detailed investigations were carried out on the following 

iaaects : — 

Scotino^hara doarotata, Fb. {Penidtomidae) on Padi. 

DyadereU* eindielatus, F. {Pyrrhoeoridae) on Cotton. 

Alcides lemweflit Hllr. X Cuifculiottidae) on Kapok 

Spilachka indi^, fktthi (CdiHii'Mfiliiide} on Datura. 

JS^podcp^a bn. XPfhlyjiidti a general feeder. 

Aehtua sanatfi, L. i^distdidai) oti bastor. 
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Sylepta dirouata, F. {Pyrahdae) on P>iinjal. 

Anilfjastra cat((launaliSy Pup. {Pyralidae) on Girigelly. 

An intemstinp: observation was made (luring the study of 
Dyfidercns cnujulatiih. An inset t of the sumo family, Aritilochus 
coquehertiy F , was found to have the apparently unrecorded habit of 
attacking and feeding upon cnujulaius, and would appear to b© a 
check of soiru^ importance where it exists. It is also interesting to 
note that the nymphs of I), cniynlahm are fretjuontly predaceous on 
sickly or d\ mg members of theii own species. 

A paper on Scott nophara coarctata has already been prepared 
for publication. 

(C) During the year it has been possible to embark on the, 
keeping ot a complete record ot pests in Malaya on alj crops. The 
greater part of this year has been devoted to the institution and 
perfection ot a system whereby all insects coming into the laboratory 
are bred out on their food plants and records and observations taken. 
These are filed in such a way as to be easily accessible for future 
reference. 

During the year more than SOO batches of insects were dealt with 
in this manner and a position has already l)een reached whbreby an 
index of insects under food plants is available. A large number of 
insects can now bo identified with certainty by this Division since a 
collection of correctly determiiKid types is available in the Laboratory. 

It might be mentioned in this connection that a large number of 
economic insects is unrepresented in the British Museum, which 
emphasises the urgent need of a complete survey of insects affecting 
crops. 

The following is a list of some of the more important insects 
record (^d during tlie year. 


Grylliduc, 


OiitiK'H’tkua. 


Bt achyt rypf^s aehatiint^^ Stoll- recorded on rubber buds. 

« 


Nitiritifidae. 


OonKoriKUA. 


LaHwdactylun victvs, Mch. recorded on Lime and Rarabntan 
fruits, 


Erotyhdae 

AnadaHm mgrinus, Wied. recorded on Podi flowers. 

Vocnnelhdw. 

AtesiK discolor, F. 

Chilomencs 4~plagiata, Swartz. 

Coelophora inaeqiialis, P. 

Scymnns sp. 


^ Predaceous on Aphids. 





Bosfrychidae, 

Xylopsocus capiicmus, F. on Caryocar villosim,. 
Chryiiomelidae. 

Aulacophora antennala^ Baly. on Pang him edule- 
Aulacophora letnisi, Baly. on Gourds. 

Aulacophora similis^ Qliv. on Goiirds- 
Monoc It tries morstus, Baly. on Sugar cane. 

Monohpta hifasciata, Ilornsfc. on Koselle, 

Nochna fulvitarsis, Jac. on Vtgiia catimig- 
Plcsispa nipa, Maulik. on Oncosjjerma ttgillaria. 

Lamiidae. 

Serix4a ap. on Barnng Ionia speciosa. 

P/atyrrhinuiap, 

Amecerus fascicnlatu$^ DeG. on Tephrosia and Cotton seeds in 
the field, and iirazil nuts. 

^Ilurciiliofiidae. 

Odoiporns longicoHiSy Oliv.. on Banana. 

Cosmopolites sordidus, Germ, on Banana. 

St oiytidew^ 

Phloeosivus crihraties^ Bldf. on Cloves and Nutmegs, 
Hhynchota. 

Penfafonii(Jnr\ 

Dim dor ohscnra, Lep. and Sev. on Erythrina indica, 

Ettsarcoris ventral Is^y Westw. on Padi, 

Menida histrio, F. on Padi, 

?>rotinophara ctnerea$ Le Guill. on Padi, 

Coreidae, 

Leptocorhd acuta, Tbnb. on Padi and Grasses. 

Leplocorisa lepida^ Bredd. on Padi and Grasses, 

Physomertis grossipes, F. on Vigna catiang, 

Rediiviidae. 

Emgoras plagiatm, Burm. (?) probably predaceous on 
Leplocorisa spp. 
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FulgaridaCs 

Lawuna conspersa, Wlk. on Aleurites mmtam and Indigo. 
Aleurodidae. 

Aletiroeanihus spiniferus^ Quaint, on Citrus* 

Cocddae. 

Paralecanium expansunif Var. meictllicufih Gwan* on Kutmegs* 
Lepidoptbra, 

Papilionidae. 

Papilio elytia clytiay L. on Cinnamon. 

Papilio polytes romulus, Cram, on Lime. 

Nymphalidae. 

Arnathusia phidippiis^Jj, on African Oil Palm and Coconuts. 

Hesperiid^ie. 

Hasora alexiSf F. on Derris sp. 

Arctiidae. 

Amsacta lactinea^ Cram, on Tea and Chillies. 

Creatonottis transieiis, Wlk. on Vanilla. 

Cyana ridleyi, Hamps. on Rubber Bark. 

Miltochrista exchisa^ Butl. on Rubber bark. 

Noctuidae. 

Anomis flava^ F. on Cotton. 

Ileliothis flavigera, Hamps. on Cape gooseberry. 

Maranga diffusa, Wlk. on Padi. 

Phytometra chalcites, Esp. on Cacao. 

Xanthodes transversa, Guen. on Roselle. 

Lymantriidae. 

Nygmia scmtillans, Walk, on Candle nut. 

Sphingidae, 

Theretra nessus, Dru. on Yams. 

Saturniidae. 

Attacus tynthia, Drury, on Pili nut. 



Cossidae, . 

Dwmitm ch'amiciiSy Walk, on Teak. 
PhragrnMta^ia casUmeae, fit. on Sugar cane. 

Limacodidae. 

Chalcescelts fumiferay Bwinti, on Candle nut. 
Cheromethia f^rrugineay Moore, on Derris sp. 

/ 

PyMlidae. 

Caprinia conchylalisy Guen. on Ficus elastica, 
Ephesiia cautellay Wlk. on Beeswax. 

EUella zinckeneUay Treit, on Tephrosia Candida. 
Psora stultalisy Walk, on Paitchouli. 

Pteropharidae. 

Sphenarches coffer, ZelL on Pumpkin. 
Eucasmidae. 

Stomphastis ptectica, Meyr. on Jatropha curcas. 
Oelechiadae. 

Stegasta vcttionOy Meyr, on Groundnut. 
Elachistidae, 

Pyrodercfs ptiJodeltay Meyr. on Cotton. 


Diptera. 

Agromyzidae, 

^gromyza sojae, Zehnt. on Velvet beam 
lryp9tidoe. 

Dacus ferrugimus, F. on numerous fruits, 

^‘Tackhiidae, 

Blepharipoda ophirica^ Wlk. on Tiracofa plagiafa, 
Cyphocero vorioy P. on Spodopfora pecfen* 

Thelaira sp. ar, luteicorniSy Walk, on Parnara mathias. 


^ • Hymkkoptera. 

Vnalcidtdae^ 

Brochyt^eria euploeaCy Westw.^on Caprinia conchylalis, 
^etrashchns ap. on Artona catoxantha. 



Ichneumomdar. 

Qoryphus maculiceps, Oatl». on catoxanfha. 

Ooryphus maaitiipenn'is. Cam. on A. catoxanthcf^ 

Xanthopimpla^ sp. on Rrionofo thrnx. 

Xanthopimpla punctata^ F. on Sylepta derogata. 

Braconidae. 

E!phea iutea. Cam. ( ?) on Topf^uHs rhodnproctalia. 

Micnmaati^r, sp. on Arinna cafoxanthd. 

(11) Bkes. 

Boe-keeping with tlie local variety of Apis indited was started 
during the y^ar and certain progress made from the entomological 
point of view, 

Ajns indica has not proved to be a suitable bee in India and it 
has yet to be found so in Malaya. 

Our results coincide with those obtained by Mr. Ghosh at Pnaa» 
that Apis indica is a poor honey gatherer, extremely prone to swarm- 
ing and cannot protect itself against the wax moth. The Italian bee 
has been found capable of resisting the latter pest which is very pre- 
valent in Malaya. 

It will probably be found that it is on the lines of obtaining a 
suitable bee for this country that a bee-industry will be successfully 
estirhlished. The importation ot bees, however, attended as it is with 
the danger of introducing Serious diseases, is aga n a matter which can 
only he accomplished hy careful and accnraht woi k, and should not 
be attempted except under seientilic control. 



ANNUAL Nfil^0RT eP THB A^RieULTUftlST 
FOR 1923. 

By P. G. Spring. 

The Agriculturist (Mr. Spring) was in charge of this section of 
the Department throughout the year. 

The Assistant Agriculturist (Mr. E. Farquharson) was in im- 
mediate charge of Kuala Lumpur Experimental Plantation, the Pub- 
lic Gardens, and the grounds around Government Plouse, Carcosa, 
and the Sultan of Perak’s Lodge, Kuala Lumpur. This officer also 
assisted the Agriculturist generally at headquarters. 

Mr. E. Mathieu» Superintendent, Government Plantation, Kuala 
Kangsar, went to Europe on the 2()th June, and on this date 

Captain Hewlett took over charge of Kuala Kangsar Plantation. Mr. 
Mathieu returned from leave on the 2Gth December, 1923, and was 
reappointed Superintendent. 


Experimental Plantations. 

The following shows the expenditure and receipts from the 
Experimental Plantations Kuala Lumpur and Kuala Kangsar during 
the year. 

Total upkeep ex pond itu ret Experimental Plantation 

Kuala Lumpur ••• 

Total upkeep expenditure, Experimental Plantation 

Kuala Kangsar •• 

Receipts of rubber sold 

„ „ plants and seeds sold 

„ „ total produce 

The amount of rubber, in store, at the close of the year was 
approximately 10,440 lbs. 

All buildings were maintained in thorough repair, whilst roads, 
and drains, were kept in good order. 


$lS,99(i.35 

5.853.53 
4,014.72 

2.518.54 
(>,533.26 


General Information. 

In my report of last yean reference was made to the interest 
shown by residents in crops other than established products, namely 
rubber and coconuts. This interest has not only continued but has 
increased considerably. 
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The following is a efcatement showing the snbj^te on which in- 
formation was aslred for and given 

Agricultural Crops , — African oil Palm, Afghan fibre, Banana, 
Castor oil plant, Chanlmoogra oil, Coffee, Corn, Cotton, Furcraea 
fibre, Gambier, Groundnuts, Ipecacuanha, Jute, Kapok, Kola nut, 
Manila hemp. Maize, Nipah Palm, Pepper, Bamie fibre, Rod Jersey 
Potato, Roselle fibre, Sago palm, Shea nut, Sisal hemp, Soya bean 
Tapioca, Tea, Tobacco, Tuba Root, Vanilla, and Vegetable Dyes. 

Fruit Banana, Papaya, Passion fruit, Pineapple 

and fruit culture generally- 

Australian, Bermuda, Citronella and Guinea grass. 

Cover Crops , — Leucaena glauca, Mimosa invisa, Tephrosia 
Candida and Vigna oligoaperiiia. 

-grafting, Dairy farming. Methods for the pre- 
vention of soil wash, Poultry, Shade trets and Vegetables. 

There was a largo and constant demand for planting material and 
the Department was in a position to meet the majority of the appli- 
catipns, but instances where it was not possible to do so addresses of a 
suitable source of supply were given. 

British Empire Exhibition . — Members of the Division devoted 
considerable attention to the preparation of specimens for the British 
Empire Exhibition, and to the writing of articles on Agriculture 
for the Handbook to be produced in connection with the exhibition. 

Visit to jE?s^afc5.-“ Several visits were made to estates to advise 
on the growing of various economic products and agricultural matters 
in general. 

A list of growers of crops in the Peninsula, other than rubber 
and coconuts, was made on behalf of the Chief Agricultural Inspector 
F. M. S. for distribution co* the Assistant Inspectors of the various 
states. 

The Agriculturist acted on a committee for the management of 
the Bafu Caves Tamil Settlement and was Honorary Secretary of tlie 
Gardens Committee during the year. 

The Government plantations at Kuala Lumpur and Kuala 
Kangsar and the grounds around Government House, Carcosa and the 
Sultan of Perak's Lodge, Kuala Lumpur, were maintained in good 
order * throughout the year. 

Rubber. 

Records of an experiment, ttf compare the yield obtained from 
individual trees of various a^s, tmre kept ' ; 



Dembnsfcratioi's on Bad’' grafting of Hevea were held at Rantau, 
Banting, Malacca, Tebraa Estate, Kuala Selangor, Bukit Cheraka 
Estate, Jeram, and several at headquarters. Several estates were 
visited in connection with bud>grafting. 

A lecture was given at Atherton Estate on “Drainage, Tillage * 
and Green Manuring of rubber areas”. 

Several estates were visited to advise on replanting programmes. 

CovKK Crops. 

Vigna oligosperma is rapidly gaining favour as a cover plant and 
during the second half of the year many applications were received 
for planting material. Heed of this legume is difficult to ©btain and it 
is recommended to establish the cover by cuttings. Cuttings can only 
be had in limited quantities and it is advisable therefore to pk nt 
cuttings in nursery bed, under the best possible soil conditions, in 
order that a stock may he quickly raised for planting out in the field. 

It has been reported that Giant mimosa {Mimosa invisa) on 
some estates commences to die back after it has been m the field for 
a period varying from 14 to years. The plants die back in patches, 
at first, but later larger areas are eftected. Centrosema Plumieri 
remains a popular cbver crop, but as mentioned in previous reports it 
only thrives well under good soil conditions. 

Prevrntion of Soil Wash. 

This has been dealt with in previous annual reports but I would 
again like to draw attention to the necessity of doing everything 
possible to prevent, or at least reduce, surface erosion. The surface 
layer is generally rich in humus and available plant food, consequently 
denudation is responsible. for a reduction in fertility and of dt4eriora- 
tion of the texture of the soil. 

FnriT Culture. 

Article on the cultivation of oranges, and of Avocado pears in 
this country wore published in the Malayan AgriculturalJournal. 

Considerable success has been attained by the Department in the 
growing of the Avocado pear on the pliiins and there is every reason 
to believe that it will thrive on the hills, A good stock of seedlings 
has been raised for distribution. Melon seed were received from Siam 
and an experiment is being conducted to enquire if this fruit can be 
grown locally. It would appear that the season of harvesting is an 
important factor. Several Brazil nut trees yielded an excellent crop 
of nuts and it can now be definitely recorded that the tree is well 
adapted to local conditions. A number of Brazil nut seedlings were 
supplied to various applicants and a large number of seeds have been 
planted to provide material for future distribution. Plants of a good 
variety of letnon were raised by marcottage 
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visit was made to Teluk Datoh with a view to plantiag up a 
collection of fruits in the grounds surrounding the Il^t House. A 
scheme was prepared and the work completed the end of the year. 

Assistance was given to prospective fruit growers as regards 
methods of cultivation and the supply of planting material. A large 
quantity of seedlings which were somewhat large for the nursery were 
given free of charge to the Railway Department, F.M.S. and the 
occupants of the Chinese Agricultural Settlement. 

A visit was made to Carey Island in connection with the 
marcotting of oranges and lemons. 

A list of all persons supplied with fruit seedlings has been 
prepared and the Department is keeping in touch with groWers- 


Peas and Beans. 

An endeavour is being made by the officers of the Department 
to encourage a local production of pulses, especially by Chinese 
market gardeners. 

A good deal of attention has been given to the Soya bean 
{Qlycim Hispula) which is a valuable food crop. It is a native of 
China and Japan wljere it has l^en cultivated for food from time 
immembriaL It is also a favourite food amongst Tamils. This bean 
has bean grown, in Malaya, from time to time, with varying 
degrees of success and it was considered that good returns could 
not be obtained unless a particular type was imported or a 
variety acclimatized to local conditions. A visit was made by Mr. 
Spring to Manchis, Pahang, as it w'as reported that the bean was being 
cultivated in that neighbourhood. Ir. was found that upwards of 30 
Chinese small holders are growing Soya beans successfully. A report 
on the subject has been prepared for publication in the Malayan Agri- 
cultural Journal. Seed obtained from Manchis has been planted at 
Kuala Lumpur, Kuala Kangsar and Herdang Experimental Planta- 
tions, and a trial is also being made at Tanjong Bambutan. 

The growing of Lima Beans (Phaseolus lunatus) has been 
taken up by numerous planters and others and in several instances 
satisfactory reports have been received from the growers on the results 
obtained. Thirty eight applicants were supplied with seed. The Lima 
Bean is a favourite fopd with those familiar with it and deserves to be 
more generally cultivated. Very excellent yield have , been obtained 
from the Lima Bean locally. 


Titba Boot (Dbrbis Bp.). 

A. quantity of Tuba Boot waa^forwarded to the United States 
Department of Agri0ultai?e; Pprto Bico; for experimental purposes. 
At the request of the Imperial;, Institute, Xoi^ou» a iist of local 
suppliers of this product was jfqrwaided to the Ine^tute. Powder was 



prepared fiom the roots and stoma o! two varieties of Derris and handed 
over to the Government Entomologist for experimental purposes. 
Several reports on the value of Derris as an inae^ieide wore received 
from Australia. 


Tobacco. 

Beports on tobacco leaf grown at Kuala Kangsar Government 
Plantation were tieccived from two local firms. 

A sample of tobacco grown at Kuala Kangsar was submitted to 
the Agricultural Chemist for a report on the nicotine content of the 
leaf. The report states that this variety of tobacco contains over 5% 
of nicotine in the sun-dried leaves and that the species show great pro- 
mise as an insecticide and compares very favourably with Nicotiana 
Bustica, The Agriculturist visited several cigar manufacturers in 
Kuala Lumpur who import leaf from Burmah and Sumatra and make 
the cigars in this country. It would appear that there is a consider- 
able demand for tobacco leaf here, and the manufacturers are prepared 
to purchase locally grown tobacco. 

Gboundntti's. 

Three estates wore visited to advise on the cultivation of this 
crop. Figures have been obtained in respect of yields, percentage of 
oil, and cake, prices and costs of production from groundnuts grown on 
a commercial scale in this country. There is a very large importation 
of groundnut oil into the Peninsula and local growers should find a 
ready market for the oil and the nuts. 


Roselle Fibbe (Hibiscus Sabpariffa var. Altissima.) 

The sale of Roselle ropes from one estate in Perak amounted to 
7235 lbs. and the prices obtained by the estate were;— 2 inch in 
diameter and upwards 20 cents a lb. and H inch or kiSS in diameter 45 
cents a lb. The ropes found a ready market 

Samples of Roselle fibre and ropes were sent to Raffles M nseum, 
Singapore, and to the Malay States Information Agency, London, for 
exhibit 

Kapok (Eiuodenpron anfractuosum.) 

A stock of plants was raised from seed obtained from good yield- 
ing trees at Kuala Kangsar. 


Bbb-kebpino. 

A hive of the type ‘suitable for Apis indica together with accesso- 
ries was orders and received from Ceylon. Two copies of the hive 
were made and it is proposed to carry out experiments on Bee-keeping 
at Kuala Lupipur and Kuala Kangsar Experimental Plantations. 
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Gbnera*l. 

A visit was made to the experimental farm attached to the Central 
Mental Hospital, Tanjong Rambntan. A good deal of planting mate- 
rial has been supplied by the Department of Agriculture for experi- 
mental purposes there. Experiments are being conducted at Tanjong 
Rambutan with the following : —fruits, vegetables, oil producing plants, 
fodder grasses and stock. The Department imported two pure bred 
Poland China boars from the Philippines for crossing with local stock ; 
the results obtained are highly satisfactory. 



aNNOAL REPORT OP THE AGRieOLTURIST, 
GOVERNMENT Pt,ANTAT10NS, FOR 1923. 

By B. Bunting. 

Staff. 

Mr. B. Bunting, Agriculturist, was responsible for the administra- 
tion of the Government Plantations; Pondok Tanjong, Kuala Teinbel- 
ing, Oastleton Estate, Telok Anson, the Experimental Coconut 
Plantation, Sapintas, and the Experimental Plantation, Serdang 
throughout the yehr and was assisted by Messrs. J. N. Milsura, 
T. D. Marsh and E. A. Cur tier, Assistant Agriculturists and J. 
Lambourne, Superintendent, Government Plantations. 

Mr. J. Lambourne returned from leave and assumed duty at the 
‘Experimental Plantation, Serdang on the 7th July, 1923. 

Mr. J. N. Milsum proceeded on leave on the 2nd August, 1923 
and Mr. J. Lambourne was apiointed to act as an Assistant Agricul- 
turist as from that date. 


Expfnditukb and Revenur. 


The following shows the expenditure and revenue, both estimated 
and actual, of the Government Plantations, Pondok Tanjong, Kuala 
Tembeling, Oastleton Estate, Tolpk Anson, the Experimental Coconut 
Plantation, Sapintas, and the Experimental Plantation, Serdang, 
during the year under review. 


Expenditure, 

Government Plantation, Pondok Tanjong 
„ „ Kuala Tembeling 

CavStleton Estate, Telok Anson 
Experimental Plantation, Sapintas 
„ Serdang 

^ Totals 


Revenue. 


Government Plantation, Pondok Tanjong 
„ „ Kuala Tembling 

Castletoia Estate, Telok Anson . 
Experimental Plantation, Sapintas 
„ „ ' Serdang 


Estimated. 

Actual. 

$ 30,050.00 ^ 

30,246.38 

24,000.00 

15,508.08 

32,000.00 

23,198.51 

54,520 00 

15,302.44 

87,500.00 

•80,280.11 


§228,970 00 $200,530.12 


PjStimated. 

Actual. 

$ 20,250.00 $ 

39,520,03 

‘200.00 

252.90 

35,500.00 

39,219.82 

7,500.00 

8,499.98 

1,000.00 

849.20 

$ 70,450.00 $ 88,842.59 


Totals 



The total expenditure for the above Government Plantations for 
the year was $200,536.12 against $236,535.36 in 1922, which is a 
further reduction in expenditure of $35,999.21, whilst the total 
revenue for the year was $8S,‘) 12.59 against $6-1,813.93 in 1922, or 
an increase in revenue of $23,528.66. 

The reduction in expenditure is due partly to the oeasation of 
development work on plantations other than that at Serdang, which 
is devoted entirely to crops other than Rubber and Coconuts, and 
partly to the lower cost of materials during the period under review. 

The large increase in revenue is entirely due to the better prices 
realised from the sale of rul)h^^r brought about by the general restric- 
tion of output under Government control. 


Government Pl\ntation, Pondok Tanjong. 


Mr. F. M. McCormac was in charge of this plantation throughout 
the year. 


The area of the plantation is 
niiide us as follows : 

Mature Rubber 
New Clearings 
- ■* liuilding sites 

Waste land 


approximately 607 acios, which is 

... 293 acres. 

... 300 

... „ 

6i „ 


Owing to the necessity for curtailing expenditure all development 
work on the Now Clearings (implanted) was suspended and at the 
close of the year arrangements were well in band for the disposal of 
this area by Public Auction at the Land Oftice, Taiping at a reserve 
price of $30,000/-, which amount was the valuation of the land and 
buildings thereon at the close of the current financial year. 

The planted area has been further iinproved by thinning out a 
number of untappable trees. All drains have been cleaned out and 
bridges repaired where necessary, so that the whole area is now in a 
very satisfactory condition. ^ 

The cost of weeding the mature area was 2.84 cts* per acre per 
month, which gives a figure of $3.41 per acre per annum, against 
$2.70 for the previous year. The slight increase in cost was brought 
about by cleaning up the low-lying area, liable to flooiling. The 
weeding of the njBW clearings cost approximately 30 cts. per acre per 
month. 


The labour force at the end of the year comprised 59 males and 
28 females and 7 minors, or a total of 94 Tamil coolies, which is con- 
sidered suflScient for all requirements. The average daily check-roll 
wages throughout the year was 39.55 cts. per coolie. 



The general health of the labour force has shown slight improve- 
tment during the year and a notable decrease in the number of 
malarial cases has been observed. There were 1*^9 admissions to 
hospital and no deaths (Uiring the year. 

All buildings have been maintained in good repair throughout 
the year, 

» 

The whole of the planted area (29H acres) is in bearing and, 
with the exception of two small areas tapped on a third or alternate 
days, the system of tapping is one cut on a quarter alternate day. 


At the present time there are 17,39^ trees being tapped and the 
number of tapping tasks is 52i. The average hark consumption was 
under ? of an inch per month and cases of wounding were practically 
reduced to a miniuiura As might be expected under such a conserva- 
tive system of tap|)ing, the hark renewal has shown great improve- 
ment. 

An output of 79,237 lbs. of dry rubber was obtained during the 
y('ar, which was tapped and collected at a cost of 5.14 cts. per Ih. 
The “all in” cost for the year was 2 “.HO cts. per lb* against 19.03 
cts. per lb. in The slight increase in cost of production is due 

to the lower crop harveated under restriction during the period under 
review. 

Out of 12 consignments of rubber despatched to the Singapore 
Auctions (luring the year nine were awarfled the Singapore Standard 
price for SmoKc^d Slu^ot. The average priev realist^d throughout the 
year was 19.80 cts per Ih. 

As will be seen fi*om the statistic.s given at the beginning (^f this 
leport the excess of revenue over ex]X‘nditure for the year was actually 
$9,217.25. 


The result of the tapping experiment inaugurated to test the 
relatives value of the alternate day and periodic r(\sting systems of 
tapping showed that alternate day te])|)ing was in the end sliglitly 
superior to periodic tapping as regards both yield of latex and tapping 
costs. 

Diseases and pests are still troublesome, but every effoi’t is being 
made to keep them under control. Ustolnin zonata and Fovie.^ 
li(j/nosiis are the most prevalent diseases, whilst a large numlxu* of 
trees are subject to Brown Bast. Pi ni disease {Co}t}Ciinn mhnoni- 
col or) ^ Patch Canker and Wet Rot (Foviefi jfspudo-ferirus) are also 
present, but to a less extent than formerly. 


White Ants {Coptotet^nea gestroi) continue to give trouble, but 
appear to be kept well in check. 

# 

Rain was recorded on 209 days during the y^ear giving a total 
rainfall of 127.09 inches. 



Government Pi^antation, Kuala Tbmbiling. 

Capt. F* J. Ayris remained in charge of .the plantation through- 
out the year. 

The area of the plantation is approximately acres, which is 
mado up as follows 




Mature Rubber 


... 325 

acres. 

Immature Rubber 


... 12'5 

>> 

Cleared but not planted 

• 

... 11 


Building sites 


... 9 

• >> 

Reserve land 


. ... 383i 



As a roRiilt of iibe curtailment of expenditure the general appear- 
ance of the plantation is not quite so good as it was at the end of 
1022, it is however, in good condition and the best has been done with 
the money available. * 

A large portion of the mature area is planted with Centrosema 
Pbimteri and Dohchos Hosei and the balance clean weeded. Both 
these leguminous cover crops do well on this particular type of land, 
but, owing to the dense shade now product, the Centrosema is 
gradually dying out in the older fields. The Centrosema in the 
immature area is doing well, but is not sufficient to keep down w^eeds. 

The average cost of weeding the mature area (part clean w^eeded) 
was $1.01 per acre and that of the immature area (part strip weeded) 
$2.14 per acre per mouth respectively. The cost of weeding the 
immature area shows a considerable reduction on the figures for last 
year and with the increased shade now being produced a further 
reduction may be expected next year. 

Owing to the necessity of cutting down exjienditnro, roa<]a, drains 
and bridges have only been maiutnined in fair condition throughout 
the year. 

The labour force at the end of the year consisted of 88 males, 
13 females and 2 minors’ or a total of 53 Tamil coolies. 

The general health of the labour force has on the whole improved. 
There were 3G admissions to hospital and no deaths daring the year. 

Although little or no expenditure has been incurred on buildings 
during the year, they are all in fair condition and the few minor 
repairs required will be carried out early in 192 k * 

« 

Diseases and pests were kept fairly well under control. Pink 
disease is less prevalent than formerly, but still gives a certain amount 
of trouble. Isolated cases of Fomes Ugnosus haye been recorded and 
infected, trees are treated immediately they are found in order to 
prevent further'" spread of this . virulent disease. White ants give 
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practically no trouble and attacks from this pest are very rare. Deer 
were very troublesome early in the year and did a small amount of 
damage, but no further visits of this pest have been reported. 

Rain was recorded on 182 days during the year, giving a total 
rainfall of 8G.96 inches. 

* Castlbton Estate, Trlok Anson. 

Mr. T. D. Marsh, Assistant Agriculturist, was in charge of this 
estate throughout the year. 

The area of the estate is approximately 208 acres, which is made 
up as follows : — 

Mature Rubber ... 197 acres. 

« 

Coconuts ... Oi „ 

Building sites ... 4i „ 

The area under rubber is kept in a clean weeded condition, but that 
under coconuts is planted up with various catchcrops from time to 
time. The average cost of weeding was 22.16 cts* per acre per month, 
which gives a figure of $2.66 per acre per annum against $2.44 for 
the previous year. 

The labour force at the close of the year consisted of <9 Tamils — 
58 males, 16 females and 5 minors- and 2 others, or a total of 
81 coolies. The average daily check- roll wages throughout the year 
was .‘19.59. cts. per coolie. 

The health of the labour force is very satisfactory. There were 
6 admissions to hospital and 2 deaths, one the result of a railway 
accident, during the year. 

Numerous repairs to Ixith coolie lines and bungalows have l)een 
carried out during the year and all buildings are now in excellent 
condition throughout. 

The whole of the area planted with rubber is in hearing and, 
apart, from a number of experimental plots, the system of tapping 
is one cut on the quarter daily. The total number of trees at the 
close of the year was 15,807 or an average stand of about 'lO trees per 
acre. 


- The amount of dry rubl)er harvested during the year was 83,457 
lbs., which is equivalent to an average yield of 12.‘1 Ihs, fxu* acre per 
annum. The average cost of tapping and collecting was 7.49 cts. per 
lb. against 7.42 cts. per lb. in 1922. The somewhat high cost is due 
to the large area under experiment, which limits the number of trees 
tapped per coolie. 

The ** all in '* cost of pi^oduction w^as 28.50 cts. per lb. as 
against 29.08 cts. in 1922. This figure includes all experimental 
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tftpping^ which is responsible for a coasiderable inoreasa 
in working costa. The whole of the rubber was sold at the* 
Singopore Auctions and the average price realised throughout the year . 
was 46.83 eta. per lb., which was quite good, considering the large 
proportion of experimental rubber. 

The various experiments on different systems of tapping, indivi- 
dual yield of trees, early and late tapping, various methods of cultiva- 
tion, and the effects of thinning-out on yield of rubber were continued 
throughout the year. Some of these experiments are nearing com- 
pletion and the final results will be published in due course in the 
Malayan Agricultural Journal. 

The small area under Coconuts is very irregular in growth, but 
some of the palms are now producing aiuts. A large number of the 
palms were used for inoculation experiments with Bud-rot with the 
t result that many of them wore either killed off or had to be removed 
owing to abortive growths. 

Numerous small plots of minor economic crops were interplan ted 
amongst the coconuts and fairly good results were obtained with dry 
land padi. 

Diseases and pests continue to be kept well under control, but- 
Brown Bast still gives trouble and there is little doubt that this is due 
to the previous heavy system of tapping carried out on this estate. 
Isolated cases of Sphapros/dhp repmsy Die back {Diplodia sp) are to 
be found, whilst occasional attacks of both White Ants and Borers 
{Platypus lepidus) have been reported, but these pests do little or 
no damage. 

* • 

Rain fell on days during the year, giving a total rainfall of 
102.02 inches against 90.10 inches m 1022. 


Experimental Coconut Plantation, Sapintas. 

Mr. F. G. Parkin Was in charge of this plantation until the 3rd ' 
April, when he proceeded on long leave. Mr, M. R. Hartley* took 
over from Mr. Parkin and continued to act as Manager until the 29th 
July, when be resigned the appointment. Mr. R. R. Hartley was 
then appointed to act as Manager and remained in charge at the end of 
the year. 


The area of the plantation is 2,122i acres, which is made up as 
follows: — 


Coconuts 

... 938.1 

Rubber 

... 88.6 

Cleared but not all planted 

... 64.3 

Felled and part cleared 

... 57.1 

Building sites 

... ir.8 

Waste land 

... 45.5 

Reserve jungle 

... 901.6 


») 

§f 



The geneml improvement of the appearance and growth of both 
the mature and immature coconut areas has continued, which is most 
satisfactory. Of the young areas of coconuts (tall variety) planted 
October-November, 1919 a census taken in July showed that a small 
number of palms were actually in bearing, whilst a large number had 
roached the flowering stage. The same applies to the areas of Dwarf 
or King Cocofluta planted in September-December, 1920, a year 
later* 


Owing to the curtailment of expenditurci all development work 
was suspended and. with the exception of supplying a number of va- 
cancies, no planting was done during the year under review* 

The area under rubber has continued to show considerable im- 
provement in growth in both the old and the young areas. A census of 
trees taken in July showed that there were 4,370 of a tappable size, 
against 3,300 at the same date last year. 

Of the area planted with coconuts approximately 243 acres were 
clean weeded, 200 acres under Giant Mimosa {Miinosn invua), 92 
acres under experimental covers, 2ft acres under sw^oet potato {Ipomea 
Batatas) and 425 acres under grass weeding. In every case the best 
growth has been shown on the clean weeded areas and on this type of 
land, which is a very stiff clay, the young palms are much more de- 
veloped than those in the areas planted with leguminous cover-crops. 

# 

The whole of the rubber area is still under Giant mimosa, but, 
owing to the increased shade produced by the older trees, the growth 
of the cover is somewhat restricted and in parts it is gradually dis- 
appearing altogether. 

The average cost of weeding the wdiole of the coconut area was 
$1 01 per acre per month against $!.(>! per acre per month for the 
previous year. The average cost of weeding the rubber area wae 90 
cts. per acre per month against $1.03 per acre in 1922. The heavy 
nature of the soil is responsible for the comparatively high costs of 
wheeling on this particular plantation. 

Lalang is still troublesome in the areas und^ grass weeding, but 
is kept fairly well under control. ^ 

The experiments with various leguminous and non -leguminous 
cover crops were continued and the following cover crops were under 
trial at the close of the y^wx-^i'entrosenia Pltanieri, Mimosa ?nvisa» 
Clitoria caianifolia^ DoUches Hosei^ Tephrosia cmnltda, Tephrosm 
Hookeriana, Bd^siflora foetida (Passion flower) and Ipomaea 
(Sweet potato). The area under experiment, including 1 
clean we^ed controls, was approximately 72 acres. General obser- 
vations on .the growth and appearance of the palms under experi- 
m^t show that the cles^n weodeil plots and those planted with 
TcpArosm candicfa are well in advance of the other plots with the 
non4egntnmotts covers and ^grass-weeded plots most backward in 
l^rowtb and the foliage quite yellow instead of the usual healthy 
green appearance shown in the other plots. 



27 S 


A considerable amount of drainage work was carried out during: 
the year, which included the cleaning out and deepening of the 4 ft. 
drains on an area of about acres. Borne of the 4 ft. drains in 
Fields 15, IG, 17 and 23, were re-ent so as to bring them properly in 
between the rows of the palms in the experinaental blocks laid down 
to test the effect of different systems of planting. Scupper drains 
were cut between the rows of palms in Field 1, but the work was not 
tjiiite completed at the close of the year. 

A new Watergate is required to replace the one which has collapsed 
in Fields 3/4 and it is expected that the new gate will be erected early 
next year. The other two watergates have worked well during the 
year and given practically no trouble beyond a certain amount of 
piling at the outlets. 

Mounding up of the young coconut palms in the peat area in 
Fields 8 and was completed during the year. Other mounding work 
was carried out in various fields, where the palms had not got sufficient 
hold and, therefore, liable to get blown over by high winds. 


Roads and bridges have been repaired where necessary, and are 
now in very good order. 

With the exception of the 1 1G acre selection block, the whole 
plantation is now practically clean cleared of all timber* 

Supplying was carried out in the younger areas anil altogether 
1494 plants were supplied in the coconut area and GOO stumps in the 
rubber area. 

The labour force at the end of the year consisted of lof) males. 
51 females and 26 minors, or a total of 237 Tamil coolies. This is 
hardly sufficient for present requirements and it will be necessary to- 
increase the number of coolies to aliout 300 by recruiting from India. 
The average daily check-roll wtiges throughout the year was 38.05 cts* 
per coolie. 

The general health of the coolies was on the whole satisfactory. 
There were 2()6 adp||psions to hospital and 4 deaths (2 women and 2 
children) during the year. 

All buildings were maintained in thorough repair, the bungalows 
being re-oiled and the coolie lines lime-washed during the year. 

A crop of 216,217 nuts was harvested during the year as against 
120,608 in 1922. Of the crop harvested 21t5,221 nuts were made into 
copra, i>roducing 838.59 piculs, which was sold at an average price of 
$10.66 per picul. The balance of 996 nuts were sold to coolies at an 
average price of 3.49 cts. each. 

ihie^average cost of harvesting and making the copra was $1.02 
per picul and it took an average of approximately 257 nuts to produce 
a picul of copra. 



The total amoupt realised for ihe sale of nuts and copra was 
$8,939.48 against $4,130.90 for the previous year. 

A census of the coconut palms taken iA July showed that there 
were 7,343 palms in bearing and a further 2,072 palms flowering in 
Fields 1 to 12 (B95.4 acres) which is roughly 50% of the palms in 
bearing on this area. In addition to this there were approximately 
3,000 palms flowering on the young areas which were only planted in 
December, 1919 (tall variety) and December 1920 (dwarf variety). 

Diseases and pests on the coconut area gave a certain amount of 
trouble, A number of cases of Bud>rot and Transverse leaf-break 
have occurred and diseased palms have either been treated or cut out 
and destroyed. 

The black beetle {Oryctes rhinoceros) has done a certain amount 
of damage, but considerable numbers have been caught, whilst its 
larvae have also been collected and destroyed. The “ Red-strii>e” 
weevil {Rhym^iophorus schach) is very seldom found. Grasshoppers 
( Valanga nigneornis ) have done considerable damage to young fil- 
lings and in many cases they have killed off the young plants. They 
were found to be harboured by the Giant mimosa (Mimosa invisa) 
being used as a cover-crop and it was necessary to remove the cover 
crop completely in order to get rid of this pest. White ants still 
continue to give trouble, but are kept well under control by the pest 
gang. Wild pig has also been very troublesome during the past year 
and a considerable number of young seedlings have been destroyed by 
this pest. 

In the rubber area isolated cases of Fomes lignosns are reported 
occasionally, but on the whole there is very little disease present. 
White ants are, however, somewhat troublesome in this area, but the 
pest is systematically treated and kept well in -check. 

Rain fell on 13G days, giving a total rainfall of 84.^8 inches 
against 78.80 inches in 1922. 

Experimental Plantation, Serdang. 

This new experimental plantation, which has been started with 
the object of testing out all crops other than rubber and coconuts, is 
situaM at Serdang in the State of nelangor, and is roughly about 14 
miles south of Kuala Lumpur. 

The area of the plantation is approximately 1,525 acres, half of 
which is hilly land and the other half either flat or gently undulating. 
The former, being less suitable for the experimental work now in pro- 
gress, has been kept in reserve and only the latter type of land has so 
for \mti opened up. 

At the close of the year an area of about 400 acres had been 
clean cleared and planted up with various crops and a further area of 
165 acres had been felled, burnt and practically olean-oleared ready 
for plongbing preparafofir to planting up further experimental plots. 



2f5 


The newly opened area, consisting o£*flat land, is particularly suit* 
able for experiments with annual crops and the major portion of it 
will he reserved for this purpose. 

The block of 10 acres specially reserved for a permanent nur- 
sery for the propagation of planting material is very conveniently 
situated in a central position and on the main road leading through 
the plantation. The whole area is systematically laid out in 1/10 
acre plots which is a most suitable size for . carrying out preliminary 
trials with annual crops, which only occupy the land for a compara- 
tively short time. Good wide roads have been placed through and 
around this area, which is enclosed on all sides by a thick bamboo 
fence. 

Considerable attention was paid during the year to the introduc* 
tion of new planting material and, out of 18 new species of plants 
received, no less than 45 of them were definitely established on the 
plantation. In addition to this must bo included 15 new varieties of 
groundnuts, 1 varieties of Derris (Tuba), 5 high yielding varieties of 
tapioca, 4 varieties of sweet potatoes and 4 varieties of African oil palm. 

A further area of about 120 acres was planted up during the 
year under review, which included the following crops : -—Limes 48i 
acres, Coffee 15 acres, Nutmegs 10 acres, Pineapple 9 acres, Annatto 
4 acres, (iarabier I) acres, Roselle 2 J acres, Tapioca 2 acres, Vanilla 2 
acres and a large number of one acre plots of miscellaneous crops. 

The following gives the approximate areas of the principal crops 
which had been actually planted out at the close of the year : — 
African oil palm 50 acres. Kapok 50 acres, Limes 4Bi acres. Sisal 
hemp 25 acres, Mauritius hemp 25 acres, Sugar-cane (23 varities) 
25 acres, Coffoo ('I varieties) 24 acres, Nutmegs lOj acres, Candle nut 
9 acres, Sugar palm 9 acres, Annatto 4^ acres, Manila hemp 4 
acres, Papaya (2 varieties) 4 acres, Gloves 8^ acres, Castor oil 
(3 varieties) 3 acres, Coca (cocaine) 3 acres, Gambier 3 acres, 
Areca nut 24 acres, Bananas (approximately 120 varieties) 2 acres, 
Purging nut 2 acres, Roselle fibre 2 acres. Tapioca (2 varieties) 2 
acres, Vanilla 2 acres, Arrowroot, Cocoa, Gingelly, Sea Island cotton, 
Ramie fibre, Bowstring hemp, Lemon grass, Citronella grass, Vetiver 
grass, Guinea grass, Rhodes grass, Natal rod top grass, Dallis grass. 
Carpet grass, Napier grass and Merkor grass 1 acre each. 

In addition to the above areas must be included the permanent 
nursery of 10 acres fully planted and also a large number of small 
plots of less than 1 acre. 

The nurseries are well stocked with seedlings of various crops 
which will be required to plant up the new 165 acre block now being 
opened up. 

. A large quantity of planting material was forwarded to head- 
quarters for distribution thfotighout the eotintry and included seeds 
pf Fibre plants, Pood crops, Oil-producing plants and numerous 
Cover crops. 
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As previously reported an area of 50 acres has been reserved for 
an arboretum and this is gradually being planted up with small groups 
of trees and shrubs which are likely to prove of economic value later, 
when they will be planted out on a field scale in the same way as 
other crops of known value. 


A few new drains have been cut where necessary, whilst existing 
drains have b^n cleaned out and deepened with the result that whole 
of the drainage system is working very satisfactorily. In the ravines 
a number of foot-hill drains have been put in to collect and drain ofi 
seepage purely as an anti-malarial measure. A regular system of 
silt-pitting was carried out on mbst of the high land, whilst two small 
areas of steep land were terraced and citronella grass planted on the 
contour. These precautions have been taken in order to prevent soil 
wash as far as possible. 


A strong barbed wire fence has been erected along the northern 
and eastern boundaries of the new clearings and continued on to the 
arboretum thus practically enclc^ing the whole of the lower area of 
the plantation. 


Considerable progress was made in the construction of connecting 
roads on the plantation and these are covered with laterite as transport 
is available for carrying out this work. These roads have been 
properly drained and on the higher levels a row of citronella grass 
has been planted on each side of the road to prevent possible damage 
from soil wash. 


The Public Works Department commenced work at the end of 
tbe year on the construction of the new approach road to the 
plantation and it is expected to complete this road early in 1924. 
This new entrance road will be a conside**abie improvement on the 
existing road as in addition to being much shorter, it is practically on 
the level the whole way and will therefore do away with the somewhat 
heavy gradients which aie encountered at present. 


With the exception of about 40 Tamils, who reside on the 
plantation, the laly'ur force is composed of non-resident Chinese 
coolies engaged locally from day to day. So far the employment of 
casual Chinese labour has been fairly satisfactory. but with the present 
increase in the opened area it is considered advisable to employ a 
number of Tamil coolies who will be resident on the plantation and 
thus form the nucleus of a permanent labour force. The average 
number of coolies employed daily throughout the year was 334 and 
the rate of pay averaged 43.68 cts. per diem. 


Although isolated cases of malaria occurred from time to time, 
the general health of the labour force was fairly good, there being 
only 16 admissions to Hospital and no deaths during the year. 
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The foUowiBg new buildings were ereoted on the p^tatka 
during the year I"— 

g Bungalows for Assistant Agrioulturistei 

1 Single Garage for Bungalow No, 1. 

1 Double „ the Hostel. 

3 Quarters for Clerk and Overseers. 

1 Set Cooly Lines of 12 rooms. 

1 „ ‘ It '» 

1 Set Kitchens of 4 rooms. 

1 II II ^ » 

1 General Store with office, 

1 Cattle Shed of 3 stalls. 

1 Dark Boom for Photography. 

1 Temporary Attep Shed for Chinese Oil Presses. 

All existing buildings have been maintained in good repair 
throughout the year at very little cost. 

The loan of 12 Decauville trucks and abodt half a mile of track 
was obtained from the P.M.S. Bailway for filling in of a permanent 
site for Factory and Store buildings and good progress was made on 
this work during the latter half of the year. 

As might be expected with such a large number of crops under 
cultivation, considerable attention has to be paid to the control of 
diseases and pests. The fact that the whole area has been absolutely 
olean^cieared of all timber is probably partly responsible for reducing 
the infection of disease in many of the crops now under cultivation 
and so far no serious damage has been reported under this beading* 
The same cannot, however, be said of pests and the ravages of certain 
insects have caused considerable trouble with the majority of the crops 
necessitating the employment of both preventative and remedial 
measures to keep them under control. 

At the present time insect pests are so troublesome on some of 
the crops that the cost of controlling them will probably be the limit- 
ing factor against their successful cultivation from an economic 
standpoint. 

The collection of botanical specimens of economic plants for the 
herbarium has been continued and a number of new plimts has been 
added to the collection during the year. 

The average maximum temperature recorded during rim year was 
22*32^ and the average minimum temperature HM^ riie 
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maxitntim being 98^ in April and the lowest minimum 
61^ P. in February. 

Rain fell on 181 days duting the year, giving a total rainfall of 
81.94 inches. 

A large number of visitors were shown^ round the plantation 
during the year which naturally occupied the time of the staff to a 
considerable extent and, as the scope of the plantation increases, it 
will be necesmry to make provision for this contingency. 

Official visits were paid during the year by H. E. the High 
Ootntniasioner (Sir Laurence N. Guillemard, K.C.6., K.G.M.G.) on 
the 14th February, the Acting Chief Secretary (The Hon’ble Mr. 
E. S. Hose, C.M.G.) on the 4th June, the Members of the Advisory 
Committee on the 16th October and the Chief Secretary (The Hon*ble 
Mr. W. George Maxwell, C.M.G.) on ttie filth December. 

General. 

A further course, of lectures in the elementary principles of Agri- 
culture was given to a number of Malay Probationers attached to the 
Department. 

A considerable amount of time was taken up in the preparation 
of exhibits for the forthcoming British Empire Exhibition and to a 
certain extent this disorganised the normal work of the Division during 
the period under review. In addition, a large number of articles in 
connection with the cultivation of various economic crops was contri> 
buted to the Handbook of Malayan Agriculture which is being 
specially prepared for the above Exhibition. 



nnri^CAL report op the AGRieULTORE^ , 

IlfSTRUerOR. FOR 1923. 

By D. H. Gumv. 

1. Staff. 

The writer oontinnod in charge of the Biviaicai for the periodi 
under review. 

Captain J. M. Hewlett, M. C., was transferred to Kuala Kangsar 
as Agricultural Instructor, Perak on January 2'lst, From June 18th 
till Decembr 21st he fulfilled the additional duties of Superintendent 
Government Plantation, Kuala Kangsar. 

2. School Gaui>®ning* 

The school garden scheme, initiated by the Division towards the* 
end of 19^22, has made satisfactory progi'ess. Such difficulties as have 
arisen have been overcome by uioans of frequent visits to all schools 
on the register of school gardens ; by the regular publication of articles 
en the subject in the Malay Agricultural Bulletin of the Department ; 
by a special course of lectures in the Malay language to teachers at 
the Tanjong Malim College; and at all times, by the loyal co- 
operation of the Inspectors of Sclfbols. 

A preliminary visit was made to thirty-three school gardens in 
Perak, as a result of which it was decided to register eighteen schools 
in the State as being under the supervision of the Division^ These* 
schools have shewn improvement during the year. 

At the end of the year under review, the following school gardens; 
had been included on the register of the Division* 

State. No. of School 

Gardens. 

Selangor 14 

Pahang ... 10 

Negri Sombilaa ... 22: 

Porak 18 

Total ... <>4 


as against eight at the end of 1022. 

f 

The above is not a complete list of schools in which gardening \& 
included in the curriculum. There are many more in Perak, and the 
Work has been started at the other achoale in Negri Sembilan^ Pahang 
and Malacca^ • • 
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Owing to the law number of unofficiar’ school gardens that 
have been started, and the liability of further supervision by the 
Instruction Division, arr ingements have been made to issue a circular 
letter stating that the Division will assist all such schools by advice 
and planting material, and, if especially requested, by a personal visit 
There has been considerable response from the gurus« 

3. Agricultural Shows and Exhibitions. 

A revival of interest in agricultural shows and exhibitions 
resulted from the Malaya Borneo Exhibition in 1922, and an organi- 
zation (The Malayan Atrri -Horticultural Association) has done good 
work to bring to public notice the beneficial effects of such events. 
The Instruction Division has been closely connected with the work of 
this Association, and by combining the interests of the l)e|>artnient of 
Agriculture with the objects of the Association, has hoen able to work 
towards a closer union of the Department with the agricultural shows. 
The central idea has been that such shows should be educational by 
shewing the iuiprovernont possible in stock by breeding, selection and 
suitable feeding ; and, by including an organized local industries 
section, to aim towards making the annual show an “ annual fair ” 
for the disposal of the much neglected but valuable a'ts and crafts 
which in the past were a feature of Malay “ kainpong ” life. 

In a memorandum on the subject of agricultural shoTO it was 
suggested that all local shows should be hold under the auspices of the 
Malayan Agri-Horticultural Association. The suggestion has been 
accepted in many cases, with the result of decreasing the cost of such 
events and improving their organization by making full use of the 
experience of the standing committee of the Association. 

The financial assistance of (lovernment has been of great service 
to the organizers of agricultural shows, but it is jirobablo that the 
shows will tend to become self-supporting as the organization imi^roves. 

The Malayan Agri-Horticultural Association held its first 
Malayan Agri-Horticultural vSbow and Trade Exhibition at Kuala 
Lumpur on June 30 — July 2nd. About 20,000 people visited the 
show. Apart from agricultural, horticultural, poultrx, livestock, local 
industries, and dog shows, with a trade section, the following Govern- 
ment departments staged special exhibits which proved to be. not only 
an attraction to the Show, hut of considerable value, 'as publicity, to 
the departments concerned : viz. Department of Agriculture, Forestry 
Department, Malaria Advisory Board, Infant Welfare Committee, 
«the Public Health Authority and the Geological Department. 

District Shows have been held as under : — 

Paharfg : Temerloii, Kuala Lipis, Baub (for the districts of Raub 
and Ben tong), Pekan, Kuan tan, 

Negri Bembilan : Seremban, Rantau (for Rantau and Port 
Dickson), Jelubu, Kuala Pilah, Rembau (for Tauipin District and 
the sub-distriot of Rembau). 
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Perak: Tanjoog lHalim (for the diefcricts of Ute Selangor and 
Tapah), Upper Perai. 

An agricultural show was also held in Kedah, 

The total number of agricultural shows was therefore fourteen. 
The Instruction Division, give assistance at most of these events, in 
compiling schedules and stationary, and seeing printing through the 
press ; and assisting in staging and judging the exhibits, , 

The writer was Honorary Organ issing Secretary and Treasurer of 
the Malayan Agri-Horticultural Association throughout the year. 

The Agricultural Instructor served on The Agncnltural Sectional 
Committee (Malaya) for the British Empire Exhibition 1924 ; and on 
tfiib-aommitiees of Finance and Publications in this connection, The 
latter Sub-Cyouimittee have been engaged in editing a second cdHion 
of the Handbook of Malayan Agriculture. 


4. PnimiOATioNs, 

The main work of pulilications has boen an agricultural bulletin 
in the Malay language, with the title of ** Warta Perusahaan Tanah.’' 
This was started by the Division at the end of 1922, when the first 
number appeared. Since then the circulation has increased by ,500 
copies to 8,000 copies per issue. Four quarterly numbers Imve been 
pnbhsbed during the present year. The contents of these numbers 
was as follows . 

Yol. 1 No. i ... Editorial. 

Eubber Restriction. 

Bchool (lardening. 

Imjiorts and Exports of Malaya 
— a discussion of the agricultu- 
ral possibilities of the country- 
The Sultan Idris Training College. 
TanjongMalim (with illustration.) 

... Editorial. 

Difficulties of Padi Planters. 
Co-operation. 

School Gardening. 

... Editorial. 

Kapok (with illustration). 
Co-operation. 

School Gardening. ^ 

Editorial. 

School Gardening. 

Tobacco cultivation. 

Co-optation. 

Note on care of iruit treoQ... 


Vol. 1 No. B 


Vol. 1 No, 4 


Vol. 1 No. 5 
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At the requeat of the Controller of Rubber Exports, F.M,S, and 
S.S., a reprint of dOOQoopies of the article on Rubber Restriction was 
supplied to his office. 

The writer acknowledges the assistance of the Oo-operative De- 
partment, and the Dato Penghulu of Rembau for preparing the articles 
on Co-operation. 

The publication of Warta Perusahaan Tanah resulted in increased 
correspondence with Malay cultivators throughout the Peninsula. 
Aboht fifty such letters were dealt with, including requests for infor- 
mation on padi, padi pests, tobacco, cotton, roselle and areca nut 
cultivation, and enquiry for planting material and previous publica- 
tions of the Department. 

Over one thousand copies of the old series of Malay Publications 
of the Department, dealing with special agricultural subjects, have been 
distributed during the year, mostly by special requests for copies, but 
a few at agricultural shows. • 

Other publications of the Division during the year are as 
follows ; — 

Kapok : Malayan Agricultural Journal Vol. XI, No. 1. 

Annual Report of Instructlto Division 1922** “ Vol. XI, No. 

Previous examination papers set under the Scheme for Malay 
Officers of the Department of Agriculture. 


• 5. Kapok. 

In continuation of the work of the Instruction Division in 1922, 
efforts were made in the year under review to interest European enter- 
prise in the purchese and grading of local kapok, and to stimulate 
Malays and others to give the existing trees more care. As matters 
stood^ a large proportion of the kapok on the banks of the Perak 
River, — the chief source of supply^ — was not harvested, as the 
Ohinese price for kapok was considered too low, unless the owner 
was in debt to the Kapok purchaser. A European interested 
in this crop undertook to purchase uncleaned kapok. The favour- 
able price offered by this gentleman resulted in a larger crop 
being harvested. Absence of cleaning machinery and competition 
from the Chinese buyers, who then bought at higher prices and sold 
at lower prices, closed the sea8on*8 work, which, while not a 
success, from the buyer’s point of view yet resulted in renewed 
interest in the crop on account of the better prices obtained. As it 
was 60 piculs of kapok was bought in three days. 

Propaganda work in English and Malay stimulated increased 
planting, and inhere is a demand from several European planters for 
seed from the next crop in 1924. 



Tliis Division sugf^psfcod a schbnie for pnrcbasing kapok from the 
l\)2l Inirvosb, in ordcn* that mfcoMfc in tho crop, may be sustained. It 
is the aim of the Division to odncato the Malays to’ harvest and 
market tl)eir crop by co-operative effort. 


6. Fibhks and oTTiRn Crops. 


The demand for roselle fibre seed for planting on a small scale in 
“kampongs” and scdiool gardtuis continued throughout the year, and 
has been fostered by the Division, l^everal failures in germination 
and grciwtli are reported. I’he planting of .this crop needs very care- 
ful consideration as to season and soil conditions, and further investi- 
gations are necessary. The marketing problem is similar to that of 
kapok and is receiving consideration by tho Division. 

The Agiicnltural Instructor Perak has commenced experiments 
on the cnltivution of Ureiia ; Pulut pulut (M)., a way-side 

weed which is found growing— often under considerable shade — through- 
out Malaya. It was hoped that areas might be found where the plant 
was sufficiently plentiful to make collection of wild stems a commercial 
possibility, but it is now thought that cultivation of the plant will 
give better r(‘sult9. Stock of fruit tires, and other planting material 
has been distributed to Malays from Kuala Lumpur and Kuala 
Kangsar. 


, 4. Ein^C’ATIONAL. 

The writer acted as Agricultural Instructor to the Sultan Idris 
Training College, Tanjong Malini, in addition to his other duties, 
throughout tlie year. Two days weekly have been employed at the 
College. Tho present courses of lectures and practical work are 
delivered to nine classes, a total of two hundred students. 

The progress made, and the interest taken by the students in this 
bmnch of their work at the College, has been an encouraging feature 
of the course. 

A special course of six lectures in Malay, with demonstrations, 
was delivered at the Sultan Idris College to a vacation class of one 
hundred vernacular school teachers. 


8. Scheme for Malay Officers op the Department 
OP Agriculture. 

The arrangement of all courses of lectures and examinations held 
under this scheme was carried out by the Instruction Division. 

The unsatisfactory results obtained under the present scheme of 
Malay training in the Department hsfi been the subject of much con- 
sideration during the year. In the first ' place it is realised that the 
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very imperfect knoAvledge of English which the majority of the Malay 
officers possess, militates against their progress under the present 
system. The Agricultural Chemist, Chief Agricultural Inspector and 
the writer submitted a memorandum on the subject early in the year. 
Later, a departmental committee was appointed to consider the train* 
ing of the Malay officers of the Department. In general terms, the 
two reports agreed that Malay officers on entering the Department 
should be put through a course of training at a School of Agriculture. 
A satisfactory course of this description would be followed by service 
in the Department, where the officer could rise to the post of Senior 
Agricultural Assistant without further examination. Normally, 
officers for Prize Appointments should undergo a higher course of 
training than can be given in a School of Agriculture. 


9, CoNFKRENCE OF PrNGHULUR, ETC. 

An endeavour was made to bring the native cultivator, through 
the Penghulus, more closely in touch with ^tho work of the Depart- 
ment, by meeting individual penghulus in their Mukims when occa- 
sion permitted ; and also b> holding conferences of penghulus in the 
districts. Conferences between the Division and Penghulus were held 
at Batu Gajah, Parit, Lambor, Kuala Lipis, Raub and Jelebu. 


1 0. Demonstrations. 

Under the scheme of instruction work, as at present constituted, 
demonstration work is the duty of the Inspection Division. In prac- 
tice demonstrations are arranged by either Division, or in co-opera- 
tion. 


Penghulhs of Seremban District visited the Government Planta- 
tion, Serdang in May, and were shewn modern methods of cultivation 
and planting, and a large number of crops. 

Demonstrations of roselle fibre preparation were held at Kapar 
and Klang by the Assistant Agricultural Ins|)ector Selangor and an 
officer of the Instruction Division. 

With the valuable assistance of ^lo Manager, Triang Estate, a 
demonstration of roselle fibre preparation was Indd at tlie Teinerloh 
Agricultural Show. 

The Agricultural Instructor, Perak has given demonstrations of 
tobacco-growing and curing, roselle-retting, string and rope making, 
cotton-ginning and kapok-cleaning. Most of these demonstrations 
hAve b^n held on the Government Plantation, Kuala Kangsar. 


11. General. 

A visit was made to the Perlis Phosphate Caves.’ Analyses by 
the Agricultural Chemist of samples collected by the writer shew that 



885 


the cavee contain a lertUising’ material of 

would appear that the present difficulty of the syndicate working tbe^ 
aepositos is that of transport. Oonld this problem be 0Y«3“®' 
are already strong indications that the fertilizer would find a rea y 
market in England and elsewhere. 


Visits have been made by officers of the Division “5?!^ 

smaU holdings and kampongs. By constantly visiting Malay holding 
the Division are kept informed of the needs of the native cultivator. 
The writer served on a Departmental Pood Function Oommittw, 
which has considered ways and means of increasing the food supply of 


the country. 



AlVl^OAL REPORT OP THE PLANf PHYSIOLOGIST 

POR 1923. 

By W. N. C. Belguave. 

The staff of the Division remained unchanged throughoufc the 
year. 

I have again this year the pleasure of expressing appreciation of 
the keeness of my Malay Officers. 

In February, in addition to my own duties, I took over from 
Mr. P. de la M. Norris, who proceeded on leave, the supervision of the 
Departmental Library and the Editorship of the Malayan Agricultural 
Journal. 

In December I took over from Mr. Jago — transferred — the routine 
duties of Assistant to Secretary for Agriculture and of Accountant. 

« 

Work during the year has been almost entirely confined to rubber. 
Rubber. 

Latex . — The lines of work mentioned in my last annual report 
were continued, and an account of a porfion of this work was published 
in two articles in the Malayan Agricultural Journal, Vol. XI, No. 12, 
December 1923 ; to this periodical further reference should be made 
for details. 

The first article — on coagulation — gave an account of work 
on the subject, and in it the view was developed that it was unneces- 
sary to postulate an enzyme in latex, and that the phenomena met 
with in normal latex could be explained by the assumption of a film 
around the caoutchouc globules, this film being such as is 
demanded by the theory of surface tension, and containing one 
(or more) proteins with an iso-electric point at the coagulation point 
of latex. 

The second article — with Mr. R; 0. Bishop, Assistant Agri- 
cultutural Chemist, dealt with observations on some nitrogenous and 
other bodies in latex, 

Brown Bast . — Throughout the year, general attention has been 
given to brown bast. An attempt experimentally to produce the 
affection on a number of trees by very heavy tapping signally failed. 
It is not improbable that this failure is associated with the fact that the 
trees were poor in quality and yjdd, and had been badly over-crowded. 

9 

Systems of tapping . — Experiments with girdling cuts ( 2 Vs) at 
loiig ititervfils (4 — 5 days) were continued. No injury to the trees 
under experim^t could be detected, upr did the yield diminish to an 
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excessive extent. At present the system is of scientific interest 
, but it is not impossible to imagine circumstances which might render 
any system which enabled the number of skilled tappers to be reduced 
to be of great practical value* 

The experiment will be continued. 

Bud-grafting . — Although no practical work on the problems has 
been possible^ results elsewhere have been followed with interest. A 
lecture was given under -the auspices of the Malacca Plabter’s Asso- 
eiation on July Bth. 

The view taken at the lecture was that previously stated in 
various numbers of the Malayan Agricultural Journal — that bud- 
grafting, instead of being a proved success as a commercial 
operation^ was on the contrary an experiment^ and that & 
considerable period must elapse before any definite conclusions positive 
or negative can be drawn ; in the meantime it was urged that those* 
who wished to plant bud-grafts should interplant with seed stock, to 
minimise possible loss. 

I was nominated by Government lio be a member of a Committee 
of technical Officers appointed to report on “ Certain proposals inade^ 
to the Government for the formation of a co-operative society of 
rubber growers to undertake bud-grafting and seed selection of Hevea 
brasiliensis/* 

This Committee reported to Government on 25th July, 

During the course of the year there was a considerable modera- 
tion of the previous optimism as to the success of bud-grafting, and it 
is not too much to say that ‘ bud-grafting hi the form first advocated^ 
is now regarded with considerable suspicion. Tapping results as far 
as they have gone,, show that it is not the case that any high yielding 
tree is capable of passing this character on the bud graft off spring ; 
and it is recognised that the raising and tapping of a clone of scions 
from each selected mother tree is, at pi’esent, the only way in which 
suitable parent trees can be discovered. 


Other Crops. 

NipaJi. —A start was made towards the end of the y^ar in an 
investigation with Mr. J. H. Dennett, Assistant Agricultural Chemist 
m the biological problems of the extraction of juice from the Nipah— 
Palm ; this had to be put aside on account of pressure of other work 
*^ it was however, found that, at any rate on the plot experimented 
with, and at the period of year under review, no great difficulty was 
likely to be met with in controlling changes in the composition of the 
juice which might be detrimental to alcohol fermentation* 

# 

• /vtV;mr 2 ^, — The work of registering all publications 

in the Library wm completed, and the compilation of alphabetical 
inaioeslor Periodicals, Annual Reports and Books started* 
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Departmental Publications , — Tho Malayan Agricultural Journal 
appeared regularly throughout the year— longer articles included : — 

Kapok by D. H. Grist. 

Rice in Malaya by H. W. Jack. 

Production of Alcohol from Nipah Palms by B. J. Eaton and 
J. H. Dennet^. 

Factors affecting rate cf Vulcanization of Plantation Rubber by 
R. 0. Bishop. 

Studies in Hevea Latex : — (1) Coagulation by W. N. C. 
Belgrave. 

Rice in Malaya was subsequently reprinted as Special Bulletin 
No. 

Two Special Bulletins by the Government Entomologist on “ The 
Two-coloured Coconut Leaf Beetle,*’ and “ Red Stripe- Weevil, " should 
have appeared, but were delayed by the non>receipt of reproductions 
of illustrations. 



SISAL m MALAYA. 


Information lately received from the Imperial Institute, London ; 
(Bulletin of Imperial Institute, Vol XXII, Ho: 1, 1924) iodioates 
widespread interest throughout the British Empire in sisal hemp. 

The Department of Agriculture is keenly alive to the commeroial 
possibilities of the cultivation of this fibre in Malaya and has recently 
been devoting particular attention to the investigation of this matter. 

Details of the work so far carried put in the field and in the 
factory are being collected for early publication in this Journal. 

. Samples of fibre grown at the Experimental Plantation, Serdang, 
and prepared in the Department of Agriculture, have this month been 
despatched to London for valuation and report. * 

• R.O.B. 

Ist August, 1924. 
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ERRATA 


jinthors regret the numerous errata which appear. The chief 
rc^‘^son was the djUiciilty attached to the enormous task of reducing 
the mass of figures to a form suitable for publication. None of the 
errors invalidate the major features observed during the experiments. 
The average monthly yield figures and the percentage Brown Bast 
figures purposely we * not worked out accurately, for a small diffe- 
rence in the second decimal place was of no significance in a considera- 
tion of the main featur(3S. 

Page 2i)(5 Alt. Daily Full Spiral Total read 

2222.78 for 2122.: 8 lbs. 

„ ,, „ „ Toll! X 2 read 4415.56 ihs. 

„ „ Line 5 delete systems. 

„ 2^)5) ,, 11 „ ‘*and in the following analyns are left 

out of account.” 

„ d02 Column i> in first table read p.^r c?eut. Brown Hast about, 
,, d06 Total Yields should read 205.75 Yields for 

,, ,, Yield per tree per month should read .1)0 ^ August. 

CoiinECTioNs ON PidEs 307, 308 & 30!) fou Ay. Yields feu thee. 


Page 

307 

Line 

9 read 

.9!) for 

.90 


?•» 

ii 

:\2 

11 

.13 

11 

.31 


11 

5’ 

34 

91 

.86 

11 

.80 

- 

n 


:U] 

11 

.57 

11 

.51 


n 

11 

38 

91 

.80 

If 

.74 


808 

r» 

18 

11 

1.33 

If 

1.23 

">1 

1, 

11 

30 

11 

1.35 

11 

1.71 


30!) 

11 

2 

If 

1.87 

If 

1.G7 

' ) 

310 

1^ 

11 

91 

1.35 

11 

1.71 


340 

11 

35 

1» 

tens 

11 

times. 
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FIELD EXPERIMENTS RELATING TO BROWN 
BAST DISEASE OF JfEVKA BRASfLrKSSfS. 

Va a. Sll\l;l>LKS \\I> J LvMiJOrUNK. 


iNTRonrrrioN. 

rpiiK I»i()\\n J>Mst (liscfiso of the Para Rubber tree, (Hrvpa 
I /'I (isfhoHsfs) liMS aroiisetl ^o*eat interest, oven in temperate 
(‘lini‘it('S. J)()ul)tless mueb of tlie interest was due to the 
^1‘ent iiK r(‘as(‘ 111 number ol P>rowii Ibist cases observed about UUl, 
and the ob>>cuM‘ natiirt* of tlie affection has maintained scientific 
intt'nst since Locall>, niiniberb'ss articles in more or less popular 
form bust* appeai'ed in various periodicals which cannot be dealt with 
i.i tins jiajHir , a {^ood biblioj;rapliy can be found in (fi) and ( 11 ). 

KtMicbenius ((») points out that tin' “burred” stems cliarac- 
ituMslic of a lon^ standm.i,^ Ibown Past attack have betm known since 
the earliest plantini's in tiu' ^fiddle East and w(‘re known in the 
Amazon region in ISSE earlnu’ stages of Drown Past, i.e. water- 

logged bark and stoppage' ot latex tlow, were observed many times in 
Mabna during l!M I, but at tins time, following on Putgers ob.sorva- 
tions Mild .slMteiiienls i IV) r« ^peeting the action of Pli utophthoi g Fahrn 
on tlie stems of lulibor trees, the svmptoms weie regarded as 
a ])ossible leaction against this organism, despite the fact that this 
fungus was inoer iscdated from tlie diseased tissues by any of the 
iinestigalois in Mala>a. 

I'ratt (.s) in HM*, who had had eonsid(*rahle experience in Malaya 
hefon‘ going to Si.niatia, wa^ th(* first ohserxer to record and class the 
symptoms now (.'('^iiilu'd tor P»rown Past, as distinct from the 
svmptoms d»>.scnl)ed h> JRitgi'rs (12) for tlu' action of I^liiffoplitlmra 
luthr)/. He ('leaily stahM] tin* difference's and as a result, concen- 
trated woi k on Jh'own I»as( became [XKs.-^ihlc. 

The senior author took up this w'ork in lh20. Tlu' position at 
that time has been reviewed (1 l) but a short ro-statoment may he of 
intoic'st. The recognition of P»row'ii Past as distinct from other hark 
aih'ctions ami its appai’iuit wide spread distribution, h'd to the fornni- 
tion of a. Drown Past liivi'stigation (-ommittee (ThP>. !,('.) m Malaya. 
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lo Java and Sumatra,, various investigators were at work, notably 
Bands, Keuohenius and Harmsen. The investigations of the 
practically parellelled the work of Rands in Java and the results 
obtained were almost identical; These results were entirely in favour 
of the view that Brown Bast must be regarded as a “ physiological 
disease ” the cause being non-organic. Keuchenius has steadily 
supported the bacterial ” origin of Brown Bast and in his latest 
published work (6) still maintains this view. 

Symptoms. 

The symptoms have been described repeatedly. The only certain 
macroscopic symtoma are the cessation or falling-off in latex yield, 
with the cortical tissues becoming somewhat succulent, i.e., water- 
logged, and taking on a definite discoloration, ranging from blackish- 
grey or greyish-brown to a sepia colour. Our own experience shows 
that the earliest and most usual Brown Bast indication is a slight 
discoloration of the bark in the tapping cut which appears in small 
brownish patches or s))ots. In a number of cases there is a preiimi- 
nury substantial increase in latex dow, but in an equal number the 
out commences to. dry and the latex coagulates on the cut. If a tree 
has been a normal yielder in full foliage and not otherwise diseased, 
either of these signs is a practically sure indication that a Brown Bast 
attack is imminent. During the wintering months in Malaya, the 
drying of the cut alone cannot be accepted as an indication of Brown 
Bast, as during this period a number of trees become partly or 
altogether dry. ^ 

r 

Keuchenius (6) extends this description as follows : — “ und besitz 
das vermogen zur Metastase. * He also points out that various authors, 
Harmsen (5), Bands (10) and Bobillioff (1) kdieve that the earliest 
macroscopic symtoms are antedated by microscopic changes in the 
affected tissues, and that trees liable to an early Brown Bast attack 
can be detected by a microscopic examination. Ho rightly remarks 
that Brown Bast cannot lie diagnosed with certainty unless the macros- 
copic symtoms are well-marked. 


Scope of Present Work. 

An overwhelming mass of evidence (1 1) has accumulated from 
various sources to show that Brown Bast is non transmissible. All 
inoculations have proved unsuccessful up-to-date. Accepting the 
position as shown by the unsuccessful inoculations, the only line of 
investigation left open was to try to test the various factors which 
might influence the incidence of the affection- 

Tapping expariments, set up by the B.B.I.C. were in hand when 
the authors took up this work- These early experiments were designed 
to t^t the relative effects of estate routine tapping against the effects 
of heavy tapping, with varying intervals between successive tappings. 
The method was based on that used by Rands in Java (jl) but a less 
severe system was finally adopted, fhe result of this initial series 
of experiments were unexpected and required confirmation. 
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Rands was the first investigator experimentally to show that 
excessive tapping effects the percentage development of Brown Bast to 
a considerable degree. After preliminary trials had been run in 
Malaya by the B.B.LO. Belgrave (then Acting Mycologist) suggested 
that a single cut per day over the whole circumference would be 
sufficient to obtain comparative data. It was advisable to approxi- 
mate as closely as possible to routine conditions, so the least severe 
tapping system possible under the experimental conditions was desir- 
able. 


The initial experiments set up by the B.B I C. consisted of nine 
plots, testing J Spiral cuts, i Spiral cuts, against Full Spiral cuts. 
Each system was triplicated, i.e Every Day (E.D.) Alternate Day 
(A.D.), and Every Third Day (E.T.D.). The experiments were 
carried out on the Government Plantation, Teluk Anson. The trees 
were w^ell-grown, 12 years old, and the estate had been run on the 
best lines since 1912 when the Department of Agriculture took control. 
The following tables give the results obtained over a period of nine 
months, from April, 1919 to December, 1919. 


Tablk No. 1, 
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Tablis No. 1— (conief.) 


Tapping System. 

' Month. 

No. of 
trees in 
plot. 

No. of 
dry 
trees 
when 
experi- 
ment 
started* 

No. of 
trees 
tapped. 

Total 

Rubber. 

Average 
yield 
per 
, tree. 


(Daily 


) 

T „ ( 

654 

89 

515 

117.22 

.23 

i Gut 

(Alternate Day 

• 

) 

June / 

554 

24 

530 

69.60 

.13 


(Every Third Day 

) 

lyiy ^ 

554 

62 

502 

43.12 

.09 


(D. 


) 

( 

891 

50 

341 

185.11 

.40 

1 Spin] 

(A.D. 

- 

) 

( 

m 

59 

331 

57 5 

.17 


tE. T. D. 

- i 

) 

(; 

B90 

40 

350 

41.33 

.12 

Fall 

(D, 

- 

) 

{ 

613 

71 

536 

355.26 

.66 

Spiral 

U. D. 

- 

) 


618 

96 

j 517 

231.24 

.45 

(E. T. D. 

- 

:) 

{ 

618 

75 

538 

166.2 

.31 


(D. 

. 

) 

( 


39 

515 

119.25 

.23 

i Gni 

(A. D. 

• 

) 

July ( 

554 

24 

530 

68 O,') 

.12 


(E. T. D. 

- 


( 

554 

52 

502 

42.1 

.08 


(D. 


) 

( 

391 

50 

341 

! 

187.54 

.40 

i Spiral 

(A. D. 

- 

) 

( 

390 

59 

331 

56.2 

.17 


(E. T. D. 

- 

) 

( 

390 

40 

350 

41.7 

.12 

Fall 

(D. 

- 

) 

( 

618 

77 

536 

415.11 

.77 

Spiral 

(A. D. 

- 

) 

„ ( 

618 ' 

96 

517 

240.20 

.46 


(E. T. D. 


) 

( 

618 

75 

538 

171.8 

.82 
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Table No. 1 — (contd,) 









No. of 











No. 

dry 

No. 


Aver- 

No. of 







of 

trees 

of 


age 

dry 

Tapping System. 


Month. 

trees 

when 

tapp- 

Rubber. 

yield 

trees 







in 

experi- 

able 

per 

(Brown 







plot. 

ment 

started. 

trees. 


tree. 

Bast.) 


(Daily 

. 

) 

Sept 

1919 

( 

554 

39 

512 

86.9 

.17 

8 

t Cut 

(Alternate Day 

- 

) 

( 

554 

24 

528 

50. 

.09 

2 


(Every Third Day 

) 

( 

554 

52 

501 

41.27 

.08 

1 


(D. 

. 

) 


( 

391 

60 

339 

83.28 

.25 

2 

k Spiral 

(A. D. 

- 

) 

if 

( 

390 

59 

329 

63. 

19 

2 


(E. T. I). 

- 

) 


( 

390 

40 

350 

34. 

.09 

* •% 

Full 

Spiral 

(D. 

. 

) 


( 

1518 

77 

491 

218.27 

.45 

45 

(A. D. 

- 

) 

a 

( 

618 

96 

505 

226.60 

.45 

12 

(R. T. D. 


) 


( 

618 

75 

533 

154.21 

.80 

5 


(I). 


) 


( 

5.54 

39 

512 

89.44 

.17 

3 

\ Gut 

(A. T). 

- 

) 

Oct. 

( 

554 

24 

528 

56.24 

.10 

2 


(E. T. I). 

- 

) 


( 

5.54 

52 

501 

.5.5.1 

.10 

1 


(D. 

. 

) 


( 

.391 

50 

339 

84..S 

.28 

2 

i Spiral 

(A. 1). 

- 

) 

»♦ 

( 

390 

59 

329 

51 9 

.16 

2 


(K. T. I). 

- 

) 


( 

390 

40 

350 

54.27 

.15 

... 

Full 

(I). 


) 


( 

618 

77 1 

-191 , 

289.4 

.60 

45 

Spiral 

(A. 1). 


) 

»» 

( 

! 618 I 

96 1 

505 

2«3.2 

.56 

12 

(K. T. D. 

" 

) 


( 

618 ! 

7.5 ! 

> \ 

.5.88 

1 

307.6 

1 

.58 

0 


(D. 


) 


( 

551 

39 

' 512 ! 

1 

! 89.6 i 

1 .17 

3 

} Cut 

(A. I). 

- 

) 

Nov. 

( 

I 551 i 

24 

,528 

! 57.56 

i .10 

2 


(E. T. D. 

- 

) 


( 

554 

52 

501 

! 34.33 

.07 

1 


(1). 

. 

) 


( 

391 

50 

339 

110.3 

.38 

2 

i Spiral 

(A. D. 


) 

»♦ 

( 

390 

59 

329 

65.75 

.20 

2 


(E. T. P. 

- 

) 


( 

39(^ 

40 ! 

1 

350 

47.27 

i 

.13 

... 

Full 

(P. 

- 

) 


( 

61.3 

1 

( i 1 

491 

311.6 

.63 I 

45 

Spiral 

(A. P. 

(E. T. P. 

- 

) 

) 

»» 

{ 

{ 

1 613 
613 

96 1 
75 ' 

1 

505 I 
533 I 

269.8 

268.5 

.58 

.50 

12 

5 

1 


(T). 


) 


( 

554 

89 1 

.510 1 

107.95 

.21 

[ 0 

i Cut 

(A. D. 

- 

) 

Dec. 

( 

5,54 

1 

528 I 

67.44 

1 

i 2 


(E. T. D. 

■ 

;) 


{ 

554 

52 

500 

48.72 

1 .,085 

2 


(P. 


’) 


( 

S91 

50 

333 

102.7 

.30 

8 

i Spiral 

(A. D. 

- 

) 

it 

( 

390 

59 

f 328 

67.55 

.20 

3 


(E. T. P. 

- 

) 


( 

390 

40 

349 

60.13 

.17 

1 

Full 

(D. 

. 

) 


( 

613 

77 

4,84 

307.6 

.70 

102 

Spiral 

(A. D. 

(E. T. D. 

- 

) 

) 

if 

( 

( 

I 613 
613 

96 

7ii 

488 

513 

303. 

271.8 

.60 

.58 

34 

24 
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The following points are noteworthy : — 

(1) The blocks heavily tapped on a Full Spiral, show a high 
percentage development of Brown Bast. 

(2) That Alternate Day tapping compares very favourably 
with Daily tapping as regards percentage Brown Bast development 
when a heavy tapping system, (or alternatively when a large quantity 
of latex is being withdrawn from the tree) is in operation. No certain 
conclusions can be drawn as to the relative merits of Alternate Day 
and Daily tapping with reference to Brown Bast, using systems 
common on plantations, i.e. one-half or one-third cuts. 

(3) The apparent sudden jump in number of Brown Bast cases 
during certain months was rioted. The Full Spiral Daily tapping 
plot showed no Brown Bast canes from April to Beptember ; in this 
month 45 trees with Brown Bast were found. No further cases were 
noted until December when the total was increased to 102. 

(4) Further results of interest are disclosed when the monthly 
yields are totalled : — 


Month. 

Daily 

Alt. Daily 

E.T. Day 


} cut. 

} cut. 

4 cut. 


lbs. 

lbs. 

lbs. 

April 

... (:r.l3 

24.30 

14.32 

May 

... 102.G0 

54.80 

37.11 

June 

... 117.22 

09.60 

13.12 

July 

... 119 2r> 

63.95 

42.10 

August 

... 122.70 

73.65 

54.8 

September 

... 86 90 

50.00 

41.27 

October 

... 89 14 

56 24 

55.10 

November 

... 89 (!0 

57.56 

31.33 

December 

... 107.95 

67.44 

43.70 

Totals 

... 902.T9 

517.54 

365,85 


Month- 

Daily 

Alt. Daily 

E.T. Day 


i. Spiral. 

i Spiral. 

i Spiial. 


lbs. 

lbs. 

lbs. 

April 

... 91.51 

33.60 

17 37 

May 

... 126.60 

59.10 

36.70 

June 

... 1,35.11 

57.50 

41.33 

July 

... 1.37..54 

56.20 

41.70 

August 

... 149.10 

68.54 

50.90 

September 

... 83.28 

63.00 , 

34.00 

October 

... 84,30 

51.90 

54.27 

November 

... 110.30 

65.75 

47.27 

December 

... 102.70 

67.55 

60.13 


Totals 1019.94 


523.14 


383.67 
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Month. 

Daily 

Alt. Daily 

E.T. Day 


P. Spiral. 

P. Spiral. 

P. Spiral. 


lbs. 

lbs. 

Ibg. 

April 

... 231.80 

121.65 

65.00 

May 

... 846.11 

184.95 

173.12 

June 

... 855.26 

234.24 

166.21 

July 

... 415.11 

240.20 

171.28 

August 

... 369.60 

317.14 

255.20 

September 

... 218.27 

226.60 

164.21 

October 

... 28&.24 

383.20 

307.60 

November 

... 311.60 

269.80 

268.50 

December 

... 265.60 

245.00 

271.80 

Totals 

... 2802.25 

2122.78 

1832.91 

If the total yield on 

the daily cut is taken as standard and the 


Alternate Daily and every Third Day totals are multiplied by two 
and throe respectively, the latter totals should fall somewhere near 
the total for the daily tapping if equal quantities of latex are extracted 
when equal quantities of bark are removed during tapping systems. 
The expected results are obtained under the light tapping systems; — 



Daily 

J 

cut 

ToUl ... 902.79 

Alternate 


>» 

yy 

„ X 2 ... 1035.08 

E.T. Day 


»> 

" 

„ X s ... 1097.55 


Daily 

i 

Spiral 

Total .. 1019.94 

Alternate 

n 

n 

yy 

„ X 2 ... 1046.28 

E.T. Day 

n 

»♦ 


„ X s ... 1151.01 


The blocks tapped on the ^ Spiral system contained 350 trees as 
against 500 in the remaining blocks. 

The Full Spiral blocks compared in the above manner give: — 

Daily Full Spiral Total ... 2802.25 

Alternate „ „ „ „ < 2 ... 4245.50 

E.T. Day „ „ „ „ x 3 ... 5498.':6 

The results from the Full Spiral blocks are very much out of line 
compared with those obtained under lighter or routine tapping. Such 
results gi ve colour to the view that information obtained under present 
day conditions may not prove of much value when trees of higher 
yielding capacities have to be considered. It is practically certain 
that if such trees are established by vegetative propagation there will 
be a whole series of new phenomena tp be investigated, and from the 
disease aspect, much danger may be apprehended. From the data 
obtained in these experiments it seems possible that above a certain 
yield figure the percentage amount of Brown Bast will be a factor to 
be considered in the estimation of yields from a particular area, ^ more 
especially if the land is. widely planted with a few high yielding tiees 
per itcre. Accepting Brown Bast as a possible limiting factor in the 
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question of yields, and evidence can be advanced in support of this 
view, the figures obtained indicate the possibility of restricted yields, 
aoeoi^ing to the type of soil and general growth conditions prevailing, 
in short, that environmental factors are of primary importance in 
nibbbr cultivation. This view is strongly supported by the extremely 
local ohracter of good yielding patches in the great majority of present 
day stands. 

Thii^. aspect of the Brown Bast problem is of some practical 
importance at the present juncture in view of the interest shown m 
the question of increasing yields per acre by seed selection and 
vegetative propagation. 


PART II. 

Tapping Experimenis. 

The previous experiments showed that the Full Spiral cut, once 
daily, gave a sufficient number of cases of Brown Bast in a short 
period, So enabling comparative experiments to be set up. Rands 
system of tapping, i.e. two superimposed cuts on 1/3 of the circum- 
ference, tapped six times per day, was much too drastic to gain a line 
approximating to routine field operations, for when tapping six times 
per day in Malaya, no latex is obtained from the last two or three 
tappings. Under such conditions, the influence of wounding owing to 
repeated tappings would be of too largo significance to enable just 
conclusions to be arrival at. Many authors have pointed out that 
typical Browm Bast often originates at badly wounded places, far from 
the tapping cut. Keuchenius (fi) draws special attention to the places 
where large branches have ken broken by the wind and where the 
tree has been injured about the base as a rc^sult of wild pigs eating the 
bark. This author attaches some importance to these observations in 
his final conclusions and emphasises them in his consideration of what 
be terms the **Metastase” of the disease. He states that the features 
included under the term “Metastase” cannot well be accounted for by 
a “physiological theory.” Therefore it is necessary to attempt to 
assign to the influence of wounding its own relative importance. 
Heavy yielding, i.e. too rapid withdrawal of latex, goes hand-in-hand 
with increased wounding in the tapping operation and in practice, it is 
difficult to separate these two important factors with regard to the 
initiation of Brown Bast. 

Keuchenius (6) stresses the importance of taking care in the 
diagnosis of Brown Bast and the writers are in entire agreement. 
Various authors have held that the early stages of the affection can be 
spotted by submitting microscopic sections to the “ Phloroglucin” test. 
Keuchenius states thi^ this t^t is most unsatisfactory, a view support- 
ed by our own experience. The only reliable test is the well-marked 
appearance of the macroscopic symptoms in the field. In order 
to check our Brown Bast determinations as judged from the 
meeroscppic symptoms, a series of control trees was set up, and 
are shown in the tables following. These control trees were 
healthy trees put out of tapping at .i^eiMtne time that a neigh- 
bouring tree was suspected of Brown Bast; the suspeetbd trees were 
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then tapped until a large area of bark was affected. The final test was 
the development of Burrs’* on the suspected trees. In all cases, 
“ Burrs” developed on the trees marked for Brown Bast while the 
controls remained normal. 

Previous experiments had indicated that three months prelimi- 
nary heavy tapping was necessary before valid comparisons could be 
made as to the behaviour of any plot with regard to the incidence of 
Brown Bast. The experiments following, may be considered as 
approximating as closely as possible to routine field operations, but it 
must be borne in mind that generalisations based on routine tapping 
systems do not necessarily hold good for a more drastic system, so care 
is necessary in the final deductions. 

The experiments wore commenced* on 1st August 11/20, and -110 
trees, were selected and divided into two plots with 20T and 203 trees 
respectively. The trees in Plot 3 were selected from the trees that 
had been tapped in the previous experiment on the Full Spiral system 
once every three days, those in Plot 4 from those tapped on a i Spiral 
once every day. These trees had been rested from Dec. 1919 to 
Aug. 1920 so had had a good opportunity for recovery from previous 
tapping operations. The tapping was started in virgin bark above the 
36” mark and all the trees wore put under a Pull Spiral cut, once 
daily, for three months. This preliminary tapping showed a high 
number of Brown Bast trees in a portion of Plot 3, eight being counted 
in a confined area. The total number of Brown Bast trees after three 
months was 18 in Plot 3 and < in Plot 4. This difference might be 
considered as due to the heavier tapping to which Field 3 had been 
subjected in ihe previous experiment, hut if the final results are taken 
into account, as below, it will be obvious that this suggestion is un- 
satisfactory, The two Full Hpi/’al p^ots which were formed when 
Plot 3 was subdivided, gave final totals of 13 and 30 Brown Bast 
trees respectively and a subdivided ploi in Plot 4 under Full Spiral 
tapping gave 21 Brown Bast trees. A 5-^ Spiral plot from Plot 3 
gave a final total of 14 and a similar plot from Plot 1 gave the same 
total of aff-‘cted trees, A Jig Spiral Plot from Plot 1 gave 8 as a final 
total, but the previous mojth, eleven months after the starting of 
experimenial tapping, onl.N one Brown Bast tree had been found in this 
plot It appears obvious ihat no simple* explanation will suffice for 
the large variations that are met with. 

Plots 3 and 4, after the three months preliminary tapping, were 
subdivided into eight plots of approximately 50 trees each. The pre- 
sence of boundary drains made it difficult to obtain exact numbers, 
but as aubdivitjed the plpts fell within the limits of the boundary 
drains and supervision was thus rendered more easy. The position at 


this stage was : — 


Plot 3 A. 55 

Full Spiral 

.. „ B. 61 

♦» »» 

„ „ C. 4» 

54 Spiral 

1, ,, D. 48 

i Spiral 


Total=3j4 times the circumference. 
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Plot 4 A. 45 
n n B. 57 
,, n C. 44 
>» *> B. o6 


Full Spiral 
54 Spiral 
Spiral 
H Spiral 

Tofcal=3 H times the circinuference. 


T&e number of Brown Bast trees on the change over after sub- 
diVisioti was , — 


Plot 3 A. 

2 Brown Bast Trees. 
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() 

>» 

It 

tt 

«. II C- 

3 

9* 

tt 

It 

II II D. 

7 

f* 

>1 

tl 

Plot 4 A. 
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)» 
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II B. 

1 

ft 

II 
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II 1 , c. 

1 

»> 
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l» 

II II D. 

1 

It 


II 

These experiments were 

concluded 

in 

Sept./ 1921 and the 

tabler are appended. The final figures are given 

immediately below 

for comparison to show that no simple explanation 

can account for 

the differences observed. 





Plot 3 A. 

15 Brown Bast Trees in Bept /21. 

,, ,, B. 
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Plot 4 A. 

21 

II 


tl It 

n It B. 

14 

II 


II It 

11 11 c. 

8 

It 


tt II 

>> 11 D. 

9 

tt 


tl It 


Many interesting features were observed during the course of 
these experiments and can be mentioned in order. 


Brown Bast extension on Individual trees. 

During the experiment 133 trees out of 410 developed Brown 
Ba«t. Of these, seven were not typical although they stopped yield- 
ing latex, and in the following analysis are left out of account. The 
spread of the affection in each individual tree was carefully noted. 
The extension in area on indidual trees is rapid up to a point, then 
stops suddenly In the great majority of cases, if tapping is not too long 
eontinued; The nature of the retardation or stoppage is illustrated in 
the diagram.^ 


—In the diagram an obvioOH error has been made in marking tbo ver- 
tfasid height of the first basal panel. Instead of Vr ibis figure should be 
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In only 19 of the affected trees did the disease spread to the ground 
level. All the other cases, apart from those in which no extension 
took place after tapping was stopped, showed the disease spreading to 
a clearly defined position, marked hy an apparent difference in age of 
the previously ta))ped bark. Thes^* positions are the old opening-up 
marks made when a new panel of bark is about to be tapped. Thus the 
trees in question initially were opened, when four to five years old, 
at 24", from the ground level, on a single V. The trees wore tapped to 
the base on this panel, then a sim»Iar V was started at the same height 
on the opposite side. When this panel was finished and the whole 
circumference of the tree* had been tapped down from the 2V\ a new 
V was started at the laugh t of 36’’ and tapping continued down to tha 
2-4’’ mark, and so on. d’he vertical sequence, from above downwards, 
is virgin bark iiassing into young renewed bark, then into older re- 
newed hark. The lines of d^uiiarcation between the different types of 
bark are usually well marked on the tree. The table below sum- 
marises the results : — 


Tahle No 2. 


Total number of Hrown Bast trees 

Number of trees on winch no exten- 
sion took place after tapping was stopped •• 

Nmiiborof trius on which Brown 
Bast was eon fin (‘d to the \irgin bark, 
i.e., did not spread tbrougli any renewed 
bark 

Number of trees in which JU’owi] 
Ibist spread through the top 12” panel of 
renewetl bark but stoiijied a I 21’’ Mark 

Number of trees in which Brown 
Bast spread to the base of the tree 


133= 33% of whole. 

40= 30% of attacked trees 

^ 0 - 15 % 

1 < ~ «>0 o ,, ,, 

19=14% 


In connection with these figure it may be stated that in the case 
of trees ileveloping Bro>\n Bast and the extension being stopped on 
cessation of tajiping, the figure 10 represents trees on which absolutely 
no extension took p!ac(*. I’lu'se records are bulky and cannot he given 
in detail lint iIm le^ords of a typical plot are nududed to indicate the 
careful supei .ision jie:*essary, and the nature of the work. (Page 303.) 


When the affection spreads to the base of tree, the downward 
course varies considerably. In some cases, the affection appeared first 
in the aiea below' the tapping cut then later in the nuunved hark below 
the virgin bark at tin? top of the cut, eventually spreading to ihclqde all 
the virgin bark. In other erases the virgin bark was first attacked and 
extension took place from this point to the base of the tree. In one or 
two cases, the renewed bark well below the tapping cut became affect- 
ed with Brown Bast the virgin liarked being tapped above remaining 
healthy. The cage's examined show» that Browm Bast can extend both 
laterally and upwards, but was never seeri passing from the tapping 



301 


out upwards through recently tapped bark into untapped bark above. 
Lateral and upward extension is not common ; downward extension 
commonly takes place in narrow or broad strips which may run to the 
base without increase in breath. 


The important features are the non-extension of Brown Bast in a 
high percentage of cases when tapping is stopped, and the holding up 
of Brown Bast extension at the places demarcated by the old opening 
up cuts. On two occasions, the latter feature has been reported from 
estates where it had drawn the ]\Ianagers’ attention. It would appear 
that some physical barrier is imjiosed owing to the different ages of 
the tissues at the line of junction or that the physiological differences 
between different ages of renewed hark are of such account as to almost 
prevent the extension of the affection from one sector to another. 
The suggested differences in age are more apparent than real for the 
cortical tissues are all formed from the same cambium and according 
to the rapidity of the scaling brought about by the activities of the 
cork“forming cambium or “phollogen”, given sufficient time for 
renewal, the whole of the cortical tissues will be of the same 
age. 


Examination of the cortical tissues at the junction did not afford 
any clue as to the probable explanation, for no significant morpholo- 
gical differences were observed. 


Comparison of Compositk Plots 3 and 4. 


A general comparison between the composite plots was attempted, 
in order to see if any big differences could be detected when yields 
were calculated in units of bark removed. Plot 3 included 3-A, B»B, 
3-C, 3-D, and Plot 4 the remainder. Lengths of tapping cuts, thick- 
ness of bark and vertical height of bark removed during the experi- 
mental period, were measured. Though the results obtained can be 
considered as very approximate only, they provide a check to show 
that the two big plots could be taken as ecjuivalent and not likely to 
show any differences which would interfere with the final deductions. 
The yield per unit inch in length worked out at .2325 for Plot 3 as 
against .2375 for Plot 4 ; yield per unit m/m in depth gave .80 per 
Plot 3 as against .825 for Plot 4. Big differences showed in the 
Brown Bast totals and these must be due to the treatment undergone 
by each particular plot. 


The general position of yields in relation to incidence of Brown 
Ba^t is not well defined as a result df the analysis of the figures 
obtained from the sub-divided plots, From Nov. 1920 to Sept. 1921 
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the yield and Brown Bast figures are summarised in the table 
below: — 



Tapping 

System. 

No. of 
trees 
Yielding, 
Nov. 
1990. 

No. of 
B.B.trees, 
Sept. 
1921. 

Av. tree 
Yield 
per. mem. 

Per cent. 
Brown 

Bast* 

Plot 3 A 

... F. Spiral 

53 

13 

1.13 

25 

„ B 

*** »* 11 

43 

24 

1.19 

50 

„ ,, c 

... f 

42 

11 

. 0.88 

25 

,, B 

... i .. 

36 

14 

0.S8 

30 

Plot 4 A 

... F. „ 

36 

17 

1.80 

50 

,, B 

... J 

52 

13 . 

1.05 

25 

.. c 

... 1 .. 

43 

7 

0.75 

16 

„ D 

... i 

48 

8 

0.61 

16 


There are no significant relationships shown by the above figures. 
The figure of quiescent Brown Bast periods following on short periods 
of intense activity noted in the Part L experiments, was well marked 
in most of the sub-divided plots and is indicated in the table below 
together with the months when the yield was well below the monthly 
average. The number of the months is used for convenience : — 


Tablb No. 8. 



3.A. 

1 

: 3.B. 

1 

.3.C. 

3.D. 

1 

' 4.A. 

1 

4.B. 

! 

, 4.C. 

4.D. 

Av. Tree yield 

1.13 

1.19 

0.88 

0.98, 

L80 

i 

l.Oo 

0.61 

0.61 

Months of Low 

3.4 , 

8.4 

1.2 

11.12 

1.2 

11.12 

11.12 

11.12 

Av. Tree yield 

5. 1 

5. 

3.4 

1.2 

3. 1 

1.2 

1.2 

1.2 


1 

1 



3.4 j 


3.4 

8.4 

3.4 

Quiescent B. Bast 

4.5 

3.4 

’5.6 

12.1 

8.4 

3.4 

12.12 

11.12 

periods 

6.7 

5. 

7. 

2.5. 

5.0 

5.6 

1.2.3 

8.4.5 





6.7 


7. 

4.5.0 

6.7 




1 

1 



7 



Months of Low Bain fall 12. 4. 5. 6. 




Though yield and IJrown Bast figures show little apparent 
relationship) the above summary would appear to indicate that the 
low rainfall months are, in general, the months during which there is 
little Brown Bast development. It is accepted that periods of low 
rainfall result in decreased yields. In this particular instance the 
infiuence of the wintering period has to be considered for later work 
showed a substantial rise in yield during a portion of the dry weather 
period, following the recovery after wintering. A definite Brown Bast 
rise was connected with this increased yield during a period of low 
rainfall. 


There is substantial indirect evidence to support the connection 
between yields and incidence of Brown Bast in the above experiments 
but few definite conclusions can be arrived at. However, significant 
observations were made which showed the necessity for prolonged 
observations. The records collected over a period of three years, show 
that in our experiments the appearance of Brown Bast in the field was 
extraordinarily sudden and might be placed in the series of phenomena 
associated with “ trigger action Daily visits to the plots were made 
and in the space of 24 hours there would be a sudden increase in the 
number of Brown Bast cases. Plot 4C which had an abnormally 
long quiescent period from Aug. 1920 to Sept. 1921 had only one new 
tree affected up to the beginning of September. On Sept. 6th seven new 
cases were found in this plot. This feature will be given more promi- 
nence when deating with Plots 4B and 40. The tapping 
experiments were continued in these two plots so as to cover a longer 
period and the results will be considered in detail in the next part. 


Immediately following, a typical record from Plot 3 A is given. 
This illustrates the system of recording for all plots and the significant 
Brown Bast dates are noticeable. The tables of yield figures for all 
plots are also included. 


Records from Plot 3 a. Fvll Spiral System Daily. 


Tree No. 1.- Brown Bast was noticed on this tree before the end 
of the first three months tapping. Observations on the development 
of Brown Bast were recorded from 4.11.20, 

Brown Bast in this tree extended only down to the edge of the 
original bark and was limited by it ; it extended throughout this area 
of bark but did not enter the renewed hark below. There was no ex- 
tension of area from 4.11.20 to 8.9.21 when the last observations were 
taken. 


Tree No. 2. — Brown Bast noticed in this tree before the end of 
the three months preliminary tapping. Disease first noted on 4.11.20 
when the affection was confined to the original bark only on one side 
of the tree, but on the other side the disease spread through the renewed 
bayrk to within one foot of the ground. 
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On the 6.11.30 the Brown Bast had extended six to nine inches 
on three-quarters of the tree while in the quarter at the upper end of 
the out it was still confined to the original bark. The renewed bark 
below this portion was very thin and this may have checked the ex- 
tension in this area. 


On the 8.11.20 there was an extension of two to eight inches and 
on the 10.11.20 the disease had extended to the base of the tree on one 
quarter and there was an extension of four to six inches on another 
quarter. On the upper quarter there was no extension. On the 
1‘2. 11.20 there was a i extension of a few inches and on the 15.11.20 
Brown Bast had extended to the base on three-quarters of the circum- 
ference. The disease was still confined in the original bark on the 
upper quarter of the cut. From the 17.11.20 to the 24.11.20 there 
appear^ to be no extension but examination on the 27.11.20 showed 
that Brown Bast had extended through the thin renewed bark on the 
upper quarter. On the 8.12.20 the disease had spread to the base 
of the tree on this quarter. The whole of the tappable portion of the 
tree had Brown Bast but the bark above the cut was still good. On 
the 20.7.21 the diseased bark was breaking away and on the 8.9.21 
the tree was developing burrs 


Tree No. 3. — Brown Bast was first noticed in this tree on the 
80.12.20 when it extended down to the 24 inch mark, on three- 
quarters of the tree ; the remaining quarter of the tree was free. 
There was no further extension until the 10.1.21 when the free quarter 
showed a downward extension of some five inches. On the 18.5.21 
there was a slight extension below the 24 inch mark of some three to 
four inches but since this date there has been no further extension. 


Tree No. 4. — Brown Bast was first noticed on the 30. 12. 20 when 
it had extended down to the 24 inch mark on three-quarters of the 
tree and from two to eight incAies into renewed bark on the other 
quarter. No extension took place until the 19.4.21 when a small 
patch was found affected beneath the upper end of the cut. No ex- 
tension up to 8.9.21 when the tree was forming burrs above the 
24 inch mark. 


Tree No. 5. — Brown bast first noticed on the 30.12.21 when it 
extended through the original bark and one to two inches into the 
renewed bark. On the 25-2.21 there was an extension downwards of 
eight inches on a strip three inches wide and on the 2.5.21 there was 
a further extension on a patch of four inches square at the side of the 
previous extension. Up to 8.9.21 no further extension. 


Tree No. 6. —Brown boat first noticed on 80.12,20 when it had 
extended to the base of the tree on one quarter and in strips of from 
two to fifteen inches into the renewed bark on the other three quarters. 
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No extension until 31.1.21 when pa;tcbe8 of a few inches extension 
were recorded. On the 2.5.21 the base of the tree was affected over 
ihtm quarters of the circumference, while the other quarter was 
affected to the 24 inch mark. No extension to be reported on the 
8.9.21. 


Tree No, 7. — Brown bast first noticed on the 20.2.21, when it 
extended through the original bark and from two inches to two feet 
into renewed bark in a wedge shaped patch. On the 19.4.21 the 
disease had extended one and a half feet down the tree on a strip 
eight inches wide beneath the upper end of the cut. On the 2.5.21 
there was extension to the base of the tree on a strip fourteen inches 
by two inches and on the other side of tree a small patch about three 
inches square was found. On the 18.5.21 there was extension on a 
strip ten inches long by two leaving a strip of one and a half to two 
inches of healthy bark between. On the 6.8.21 there was an exten 
si on on a strip twelve inches long by two inches wide. Up to the 
8.9.21 there was no further extension ; on this date the Brown Bast 
was confined to bark above the 2 i inches mark over half the tree and 
on the other half it had extended to within a few inches of the base 
of the tree. 


Tree No. S,— Bt own Bast first noticed on the 1.4.21 when it 
extended through the original bark only at the lower end of the "cut, 
and from one to four inches into renewed bark on the other parts of 
the tree. On the 20.4.21 there was an , extension on a patch .one and 
a half to four inches wide. Since there has been no development. 


Tree No, 9. — Brown Bast first noticed on the 1.4.21 when it had 
extended eighteen inches into the renewed bark at the lower end of 
the cut, and on half of the tree the extension varied from just below 
the original hark to eighteen inches below this mark. The upper 
half of the cut remained healthy On tlie G 6.21 there was a further 
small extension but no further development since. 


Tree No. 10. — Brown Bast first noticed on the 1 4.21 when it had 
extended one to four inches into renewed bark on half the tree. On 
the other half of the tree Brown Bast was limited to the original bark. 
On the 19.4 21 there was a small extension in the original bark but 
since no further development. The Brown Bast bark was splitting 
off on the 8.9.21. 


Tree No. 11 . — Brown Bast first noticed on the 1.4.21 when it 
had not extended beyond the original baik, A small strip of bark in 
the centre of the cut remained healthy. On the 8.9.21 the disease 
had extended throughout the original bark and about three inches into 
the renewed bark. 


Tree No. 12. — Brown Bast first noticed on the 1.4.21 when it 
. was limited to the original bark. On the 19.4.21, there was an 

li 



806 


extension on a stnall jmtch three inches lon^'. On the 8.0.21 Brown 
Bast wias confined to the original hark on three-quarters of the tree 
and was halfnin-ineh down from tlje cut in the other quarter where 
there was no original hark. On tins latter dute the affected hark was 
splitting and breaking off. 

Tree No. 13. -Brown Bast first noticed on the 1.4.21 when it 
had developed in a strip eight inches wide and eighteen inches down 
the tree in the centre of the cut. There appears to have been no 
extension since. 

A"o. 1 1.— Brown Bast first noticed on the 1.1 -21 wdien it 
appearifl five inches hidow the cut, (thei’e was no sign of the affection 
on the cut) and extended to the base of the tree on a single strip. 
Extensiofii has since taken pla»Ce in narrow strips. 


TAiUiR No. 4. 
CASTLKTON ESTATE. 

1 Inow N Bast Ex i^kui^I knts. 
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Table No. l--(conid.) 
CASTLETON ESTATE. 


Yields from Brown Bast Expenmtnts August to OcAohvr, 1020. 
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1 

; 

IH i 

22.!>0 1 

.18 

3A 

Full Spiral 

) 

) 

( 

] 

.*) 5 

1 

1 

1 : 

il ‘ 

12.7 5 

.07 

B 

» 

it 

( 

51 1 

Vj 

2 

3 i ' 

3!. 70 ’ 

.02 

C 

i 

ti 

) 

( 

40 , 

s 

2 

3!) 

2;;.3o , 

.50 

D 

1 

it 

) 

Feb. 1 

48 , 

15 , 

1 

31 , 

2(125 

.()*> 

4A 

Full 

it 

) 


45 

11 i 

-) 

20 

;3).I25 , 

1.35 

B 

f 

« 

) 

( 

•57' , 

10 • 

0 

r)8 1 

31.125 

.82 

C 

i 

it 

) 

( 

1 4 1 1 

1 i 

0 

13 

23.S ; 

.55 

D 

h 

it 

) 

( 

.55 1 

t 

5 

I 1 ' 

1 

1 

20.00 1 

.81 

3A 

Full Spiral 

) 

) 

( 

.. i 

.i.> 1 

« 1 

: 4 1 

e 

;;8.125 ' 

.8(; 

B 


rt 

( 

51 1 

15 1 

' 2 ' 

:i 1 

20.125 ! 

.80 

C 


ft 

) 

{ 

ro i 

1 

1 o 

88 

20.5(r 

.51 

D 

4A 

1 

J’ull 

ft 

) 

) 

r 

March J 

•48? j 
45 

15 

15 

i 4 ! 

5 

t vo» 

25 1 

lii.(H) 

■. 35:50 

.51 

B. 

1 

11 

) 

( 

57- 1 

l:i 

0 

35 f 

’ 27385 

C'l 

i 

tt 

) 

( 

41 

2 

if 

42 

20.8 

.IH 

D 

i 

99 

) 

( 

55 

i; 

4 

* 45 ( 

t 

1738 
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Table No. 4 — {contd,) 
CASTLETON ESTATE. 


YiMh ft am Bronm Bast Experiments Auoust to October, 19J30. 



3 A Full Spiral ) 


3 A Full Spiral I ) 


May 


Di i „ ) 

I 

3 A Full Spiral!) 

Bi „ „ ) 


P 

ij (i 


i „ ) 

Full Spiral ) 

) 


Full Spiral I ) 


) 


^Augusfc| 



No. of 

o 

o 

■ Total 


Average 

No. of 

Brown 

con- 

No. ol 

Total 

Yield 

trees. 

Bast 

trees. 

trol 

trees. 

trees 

tapped 

Rubber. 

lbs. 

per 

trees. 

55 

14 

1 

! 1 

37 

30 75 

.99 

51 

16 

2 

33 

30 30 

.92 

19 

9 

2 

38 

20.50 

i .54 

18 

15 

4 

! 29 

j 18.37 

1 .63 

45 

16 

5 

1 24 

J1.50 

! 1.70 

57 

13 

9 

35 

32.; 

- .94 

44 

2 

0 

1 42 

26.44 

.63 

55 

6 

1 

4 

15 

21.25 

.47 

55 

1-t 

4 

i 37 

i 50.(50 

1.36 

51 

16 

2 

33 

1 89.00 

1.18 

49 

! 12 

2 

35 

' 31.75 

.90 

48 

18 

4 

26 

29 00 

1.11 

45 

16 

5 

24 

58.30 

2.41 

57 

13 

9 

35 

43.125 

1.23 

41 

2 

0 

42 

40.06 

•95 

55 

6 

4 

45 

1 37.4 1 

.83 

55 

14 

4 

37 

i 44. :5 

1,20 

51 

20 

2 

29 

i 38.41 

1.23 

49 1 

! 12 

2 

B5 

: 32.44 

.92 

48 

18 

4 

26 

j 30.25 

1.16 

45 

16 

5 

24 

33.50 

1.39 

57 

13 

' 9 

35 

30.; 

.87 

44 

2 

0 

42 

! 29.9 

.71 

55 

6 

4 

45 j 

25.9 

.57 

.. i 

i)0 

14 

4 

37 ! 

41.3; 

1.11 

51 

21 

2 

28 1 

39.00 

1.39 

19 

12 

2 

35 1 

36.37 

1.04 

48 

18 

4 

26 

33.('0 

1.26 

45 

18 

5 

22 

43.37 

2.11 

57 

13 

9 ! 

35 

47.37 

1.71 

44 

2 

0 

42 

11.6 

.99 

55 

6 

4 

45 

33.85 

.75 

55 

14 

4 

37 

61.7 

1.66 

51 

21 

2 

28 

53.44 

1.89 

49 

12 

2 

35 

59.00 

1.68 

48 

18 

1 

•± 

26 

4 1.9 

1.74 

45 

18 

5 

22 

62.125 

2.83 

57 

13 

9 

35 

r>;.i25 

1.63 

44 

2 

0 

42 , 

52*56 

1.25 

55 I 

6 

4 

45 j 

47.06 

1.04 
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Table No. A—{contd.} 
CA8TLETON ESTATE. 


Yields from Brown Bast Experiments Angust to Octohn\ 1920. 








No. of 

No. of 

Total 


Average 

Plot 

System of 


Month. 

No. of 

Brown 

con- 

No. of 

1'otai 

Yield 

No. 

tapping. 


trees. 

Bast 

trol 

trees 

Rubber. 

per 







trees. 

trees. 

tapped. 

lbs. 

trees. 

3A 

Full Spiral 

) 

( 

55 

15 

4 

36 

48.125 

1.33 

B 

.. 

ft 

i) 

( 

51 

HO 

2 

19 ‘ 

35.56 

1.67 

C 

i 

}) 

) 

( 

19 

14 

2 

33 

48 125 

1.45 

D 

i 

n 

) -Sept. ( 

48 

21 

4 

1 23 

33.50 

1.45 

4A 

Full 

r 

>> 

) 

1921 ( 

45 

21 

5 


4 7.50 

2.50 

B 


) 

( 

57 

14 

9 

! 34 

44.37 

1.30 

C 

1 


) 

( 

14 

8 

0 

36 

40.60 

1.12 

D 

i 

n 

) 

( 

55 

9 

4 

12 

40.20 

.95 


Continued Tapping Expeiuments on Plots 4 b. and 4 c. 

In viow of tho endeavours of Rands (11 ) to obtain trees of 
Ilevea hrasiliensis immune to Brown Bast, the records of Plot 1 C. 
over the tapping period from Anj^ust 1920 to Soptomber 1921, wore 
of some significance. It was decided to continue the expert monts to 
see if the sudden rise in number oi Brown Bast cases on SoptemlM^-r 
6th in this plot indicated a definiti change in Brown Bast behaviour. 
Plot 4 B. had functioned normall> in this connection and tapping was 
continued in this plot to control the further obsfu-vations to Ixi made 
on Plot 1 C. The table below gives tho essential details- 

Table No. r?. 

For Long-Tapping Period for Plots 4B and 4C. 


From Nonemher, 1920 to December , 1922. Duration 20 months. 


Plot and 
tapping 
system. 

Date. 

No. 

of 

trees. 

No. 

of 

Yield- 

ing 

trees. 

No. 

of 

B. 

Bast 

trees. 

No. 

of 

Con- 

trol 

trees. 

Total 

Yield. 

Aver- 

age 

Mon- 

thly 

Yield. 

Total 
j Rise 
in B. 
Bast 
trees. 

Special 
B. Bast 
Date. 

4B i Spiral 

Nov. 

57 

52 

3 

2 

31.90 

.61 



4C| 

>} 

1920 

44 1 

43 

1 

0 

21.06 

i 

.49 

2 


4B| 


Dec. 

57 

' 48 

5 

4 1 

40.30 

.86 

i 


4C i 

ft 


44 

43 

1 

0 

27.30 

.68 

2 

17.12.20 

4Bf j 

it 

Jan, 

57 

44 

7 

6 

36.70 

.83 



4Gi 

it 

1921 

44 

43 

1 

0 

24.50 

.56 

2 

5.1.22 
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Table No. 5 

Fob Lonct-Tapvino Period fob Plots IP and \C. 


From November, 1920 io December , 1922. Duration 26 months. 





No. 

No. 

No. 


Aver- 

Total 


Plot and 


No. 

of 

of 

of 


age 

Rise 

Special 

tapping 

Date. 

of 

Yield- 

B. 

Con- 

Yield. 

Mon- 

in B. 

B. Bast 

system. 


trees. 

ing 

Bast 

trol 

tbly 

Bast 

Date. 




trees. 

trees. 

trees 


Yield. 

trees. 


4B5 „ 

Feb. 

j 7 

38 

10 

9 

31.125 

.82 



4C } „ 


44 

43 

1 

0 

28.80 

.55 

3 

1.2.21 

4H i „ 

March 

57 

35 

18 

9 

21.8.) 

.74 



40 i „ 


44 

42 

2 

0 

20.80 

.48 

4 

31.3.21 

4B I „ 

April 

o7 

35 

13 

9 

32.70 

.94 



■10 1 


44 

42 

2 

0 

26.44 

.63 

... 


4Bf „ 

May 

57 

35 

13 

9 

13.125 

1.23 



4C A n 


44 

42 

2 

0 

40.06 

.95 

... 


4B 1 

J line 

57 

35 

1 3 

9 

30 70 

87 



40 i- 


44 

42 

2 

0 

2!).9() 

.71 

... 


4B i „ 

July 

.M 

:j5 

];{ 

9 

4 7.37 

1.71 



40 i „ 

i 

! 4t 

! 42 

! ^ 

1 0 

; 41 Of) 

i .99 



•IB i 

' Aufj. 

! -- 

1 

' 35 

i 18 i 

1 9 ' 

57.125 

1 

’ 1.63 

1 


40 i „ 

i 

; 44 

1 

1 

1 0 

i 52.5) 

1 

1 1.25 

1 

j 

4B i „ 

Sept. 

57 

1 

'■ 34 

i 14 

i 9 

-1-1 37 

1 1.30 


1 

^ ft 1 

1 


< 44 

i 36 

8 : 

1 0 

1 

i 40.60 

1.12 

' ^ 
t 

i 

' 6.9.21 

i 

4B „ 1 

Oct. 

57 

36 

14 

7JC ^ 

37.63 

1 04 i 

f 

1 

4t! i „ 

i 

1 

41 

36 

8 

0 

i 23.94 

! ,66 

! 



4B J „ 

i 

Nov. 

1 

57 

30 

H 

7 

! 47.19 

i 1 31 

1 


40 5 „ 


44 

33 

11 

0 

J 45 38 

j 1.37 

3 

9.11.21 

4B J „ 

Dec. 

57 

32 ' 

18 

fV 

4 

! 48.31 

j 

i 1.51 



40 J „ 


44 

33 1 

j 

11 

0 

1 46.38 

j 1.41 

4 

17.12.21 

4Bf 

Jan. 

57 

30 i 

20 

7 

1 32.88 

! 1.10 


j 

40 S „ 

1922 

44 

32 j 

12 

0 

33.66 

j 1.05 

3 


4Bf „ 

Feb. 

57 

30 

20 

7 

.30.76 

j 1.02 

1 

1 

40 J „ 


44 

30 

1 14 

0 

' 30.44 

I 1.01 

i 

2 

1 

1 

1 


^ Two control trees put into ^ Spiral Plot to make up equal number of 
yielding trees at the end of September op continuation of experiment. 
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Tahle No. T> — {contd.) 

Foil LoNO-'rAPPING PlOllIOD FOll PlOTS -IP ANP -IC. 


From Novmihei'y 1920 to Decemhar^ 1922. Duration 26 Montha, 






No. 

No. 

No. 


Aver- 

Total 


Plot and 


No. 

of 

ot 

of 


ago 

Rise 

Special 

tapping 

Date. 

of 

Yiedl 

n. 

Con- 

J Oual 

Mod- 

in B. 

B. Bast 

system. 


trees. 

ing 

Biist 

trol 


thly 

Bast 

Date. 





ti’oes. 

trees. 

trees 


Yield. 

trees. 


4BJ 

ii 

j 

March 


2S 

22 

7 

37.88 

1.35 



4C ^ 

it 


-M 

2H 

16 

0 

3t.81 

1.35 

4 

18.3.22 

4Bf 

»» 

April 

57 

27 

23 

7 

87. .50 




-to 1 

»> 


41 

2T 

17 

0 

80.88 

1.87 

2 


4IU 


May 

57 

22 

28 

A* 

4 

ii.irj 

1 90 


About 

40 i 

>> 


44 

2(! 

18 

0 

12.19 

1.G2 

6 

7 5.22 

4DJ 

♦» 

June 

51 

18 

82 

7 

.'ID Tf) 

2 21 



40 i 



1 

25 

18 

0 

1 

38 00 

1.46 

4 

20.6.22 

4B 5 

»> 

July 

57 

u; 

::i 

tM 

20 19 

161 



40 'i 

JJ 


41 

21 

23 

0 

28.31 

! 1 35 

7 

1 6.7.22 

4B 2 

it 

Aug. 

57 

M 

3() 

.. 1 

< i 

10 o:; 

1.19 


i 

40 1 

it 1 


44 

19 

25 

0 : 

19.81 

1.04 

4 


4B 1 

! 

»» 

Sept. 

57 j 

19 

37 

7 

19 9 ^ 1 

1 58 



40 5 

tt 

1 

44 1 

) 

17 1 

27 

0 

18.88 1 

i.ii ; 

1 

3 


4B 2 

It 

Oct. 

57 

11 ! 

39 

7 

10.00 i 

1.45 



40 5 

it 


41 

1^ : 

27 

0 

17.00 1 

1 

1.00 

9 


4B 2 

tt 

Nov. 

57 

1 

8 

12 

i 

1 

11 88 ! 

1.48 

i 


4C3 

ti 


44 

IC) 

28 

0 

11.44 

.90 

4 i 

1 


4B 1 

n 

Dec, 

57 

2 

-18 

7 

6.13 

3.06 



40 i 

it 


44 

8 j 

j 

0 

16.00 

2.00 

i 

14 

17.12.22 


The “ trigger action ” nature of the Brown Bast increase is well 
shown in Table No. 5. Up to the end of 1922 the sharp rise follow- 
ing a quiescent poriorl is in evidence and must have considerable 
significance. The curves for yield and Brown Bast development are 
given below. 

In considering increases in average yield figures, it should be 
remembered that as tapping is continued from the 36” mark down- 
,1 wards, the circumference increases appreciably and the tapping cuts 
increase in length with a presumed corresponding increase in yield. 








Af'ain it may be noted that if the special Brown Bast dates appear 
towards the middle of the month some correction in average tree yield 
is necessary. These corrections resulted in a change in the second 
decimal figure only and so were of little importance. 

The dotted curve repiesents Average Tree Yield per month 
(A.T.Y.M.) and the line curve Percentage Increase in Number of 
Brown Bast Trees (P.T.B.B.) in relation to actual number of trees in 
tapping. The number of trees in tapping decreases month by month 
as more trees succumb to Brown Bast and are taken out of tapping. 
The ordinates for the P.I.B.B. are represented as dotted for the Special 
Brown Bast dates and full linos for ordinary increases which were 
observed during the month ; these latter are totalled and the vertical 
column erected for the last day of the month. 

Owing to a typewriting error escaping notice whilst dealing with 
the masses of figures the P.T.B B. curves are not absolutely accurate as 
from May, 1922 to December, 1922 onwards The actual percentage 
increases in Brown Bast for the months mentioned are given below. 
The error makes no difference to the general trend of the curve and 
does not affect the argument as the tabled figures show. These indi- 
cate the large percentage increases in Brown Bast in both plots about 
May, June and July, which though months of low rainfall showed in- 
creased Average ^fonthly Tree Yields over previous months. This 
period of intense Brown Bast activity is followed by a period of ordi- 
nary increases, with no special Brown Bast dates, up to November, 
December, 1922, when another burst followed. 




5 4 Spiral. 

Spiral. 

May 

... 

5 in 2: -- 

1 in 2: = n.; 

June 

... 

4 , 22 ^-\HZ 

0 „ 26 = - 

July 

... 

2 „ IS = ir.', 

r> „ 26 = 20% 

Aug. 


2 „ Hi = 

2 „ 21 = 10% 

Sept. 

• •• 

1 „ 14 = I'’.'. 

2 „ 1!» 10% 

Oct. 


2 „ lii = 1.-."; 

0 „ 11 - - 

Nov. 

. . - 

3 „ 11 = 2:% 

1 „ 1 r - 6% 

Dec. 

... 

6 „ 8- Hr:; 

8 „ 1(5 = ,50% 


Accepting the Special Brown Bast dates as of more than ordinary 
significance it will be seen that the P.l B B. curves follow one another 
closely as from September 9th, 1921, np to which date the % Spiral 
plot had shown marked resistance to the ons(*t of Brown Bast, as 
from December 1910 to September 1921. In general it would appear 
that there is a well marked rhythm, corresponding with the poor and 
good yielding periods of the year ; the poor yield mg period includes the 
approach of the wintering season, the period of wintering and a short 
period afterwards until the tree recovers its full activities. The good 
yielding period covers the remainder of tlie year and is intluenced 
largely by climatic conditions. 

In particular, the Spiral plot shows a decidedly low Average 
Tree Yield per Month coupled with strong resistance to the onset of 
Brown Bast. Comparison of the curves of the two plots has to be 
mode on the reckoning that the % Spiral plot has 12^^ ?o more bark 
removed than the ^ Spiral ; the Average Monthly Tree Yield from 
the % Spiral plot is lower, on the whole, from December, 1920 to 
September, 1921, in spite of the greater amount of bark removed. 



The sudden rise in Percenta^je Number of Brown Bast cases on 
September (»th, iii Plot 4 C. appears directly correlated with a 

sudden increase in Averaije Tree Yield per month. Up to Aiif'ust 
19:21 this was always bolow^ 1.00. This hf(ure increased in August 
1921 and September 1921 to 1,25 and 1.21 respectively; after 
November 1921 the figure remained above 1.00 until November 1922, 
and during tins period the plot developed Brown Bast in a manner 
similar to otluu* plots. If a comparison between the two curves 
plotted for yield is made for the period after September, 1921. no big 
differences can he found excepting when a big increase signifies 
a big Brown Bast increase as in May, June and July for the 
^ Spiral ])lot. A close study of these curves both from a 
a general and particular ]ioint of view, indicates some close con* 
nection between yields and Brown Bast incidence. For the particular 
area in (juestion, strong evidence is brought to show that Brown 
Bast and excessive yielding arc directly connected. The macroscopic 
appearance of Brown Bast is in the nature of a stimulus followed by a 
sudden release, and during certain periods of the year there is ])racti 
cally no Brown Bast development. In 1919 sudden incr(‘as(‘S in 
Brown Bast cases took place in September and December. In 1920 
small increases took place in November and Dec'embor, and in 1921 
in January, February and IMarch. The next five months, in gemual 
were quiescent, but a .sudden rise took place again in Septombm’. 
November and December/ 1 921, Januarv, Fediruarv, March and 
ApnI/1922 show average increases but May, Jinu' and July, in tiu^ 
lirevious year quiescent months. W(‘re heavy Brown Bast months 
followed by a quiet period until December ; only a small increase was 
reported in Septemher/'22 though the previous two yc^ars this month 
was a notably heavy Brow n Bast month. In December/ 22, when 
only tw^enty-four trees were still yielding, tlie “ trigg(‘r action*’ pheno- 
menon was most pronounciHl, iourt(‘en fresh cases being report'd on 
December 11th, 

As far as the records go, the (juiescimt Brown Bast periods do 
not fall in any partic’ular montlis, though had 1 922 observations suj)- 
ported those obtained in previous years it would have been possible? 
to state that the months of and immediately followung wint(»ring were 
months of low Browm Bast devoloj)meut. Tlie records indicate that 
if the yield figures are high in consecutive mouths then* is 
likely to he a large increase in nuniher of Brown Bast 
cases, til is increa.se being followed by a comparative*) v ciuu‘t yieriod. 
Also that high yields may he obtained in months of low rainfall, as 
in May, 1922 with 5.24 ins., Juno, 1922 with d.Oo ins. and July, 1922 
with 2.84 ins. and as indicated above, these were heavy Brown Bast 
months.* 

More work is required clearly to elucidate the correlations, but 
there seems little roa.son to doubt the close connection between Brown 
Bast development and the amount of latex extracted. It should be 
clearly understood that the term “excessive yielding** does not imply 
that the highest yielding plots are less resistant to Brown Bast, but 
that under the general growth conditions, which may vary considerably 
oven in coni^iguous plots, a limit is set on the amount of latex which 
can be extracted without sotting up conditions favourable for the 

*8ee Rainfall records at end of article. 
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<levelopTnoiit of Brown Bast. This limit will be hiKhor or low(‘r as 
the conditions are more or loss favourable for yieldin^^ 

The features to which attention has been spcieuilly drnwTi cannot be 
lucidly exjdained without acceptinc? some “ r>by«tolo^ical tlicorv,” and 
those haye appeared so constantly over an exh'nded experimental period 
that it is pi'ohahle that further support will he fortlicoming wlum they 
are repeated on other estates with different soil (‘onditious ; in this con- 
nection it is advisable to emphasise that our results can bo tak(‘n to 
apply only to conditions similar to those on CVistleton Estate. \Ye are 
of ihe opinion that environment plays a prominent role in (jnestions 
ndatin^ to yield, and small environmental cliaimes, ma^' result in lar^e 
modifications of experimental results. It will bo obvious to other 
workers in this fitdd that results from a sinj:,d(‘ ]>l()t ari' not likelv to 
))rove of much value. 

We intend to attempt an explanation on tlie l)asis of exlianstion 
and it mij^dit be convenient to make our attitude clear at tins point. 
Many inYestif:;ators have simt^ested a similar e\]>lanation, but most 
have inclined to the vi(*w tliat the elaborated food matomils lost bv the 
I'xtraction of the latex are of suprone importance. The writers are of 
theo])iiiion that tlie water constituent of the la<(^x ih of first import- 
ance in tins ])rohIem ; that the normal plivsico-cliemico relationships 
wlncli govern the distribution of wanu* throimdiont the plant tissues 
are seriouslv disturlied when amounts of latex beyond a certain limit, 
are hemj:j extracted- As a result of this dieturhance the macroscopic 
symptoms known as Brown Bast appear in the cortical tissues 

Tlie facts obtained contradict Kiuichonius’s staimnent ((>) 
that “ the theor\ of llmdj > ieldinj? with con^c^ijiauit exliaustion, and 
“ lar#?o wound im4 mfhuuice cannot account for the features observed, 
as in such cases of li(‘avv tapmni^ exponnu'nts fJir fhsrdsc UtdiVd 
irould incu'(t!^v hn'(i(d\i^ irliich n not Hip euwx” TTe «?tahs this 
opinion in a, sympis's donlim? with tlie factor^ wliieh ar(‘ insuflicientlv 
ac<'‘()unted for by a ' plivsiolo‘4ieal t]i(‘orv’\ and ilie opinion i*^ based 
on three lieavv ta])plm4 experiments which wi're (^acli continued for 
one month only. A criticism of the results of ('\])fnMments of such 
short duration is snp(‘rl]uous in thelujflit of our results, wliich surely 
render the position of Keuchenins untenable on tin’s mpiortant point. 

i\ranv obs('rv<M*s haviMlealt with the Brown Bast probK-m in a 
i^eiKU’al wuiy and bav(' considiu’od the various factors winch mit^ht 
influence the incidence of the disease. Those factors, Rainfall, Lii>lit 
and Moisture, Af?o of the Trees, Height of Ta]>piuij: Cut etc. are all 
interconnected with yield, y(‘t in the majority of {»\perimouts condnclod 
with a vi('w to elucblatinfj these factors, no yield fij^nres are ^iveu. 
Kenchonius (0) does not VO yield fi.i,nires for anv of the followhn^C 
sections (a) Rainfall and Frequency of the disease (/>) Litrlit, ^foisture 
and Frequency of tho disease (c) Ai;o of the trees and Frecpieiicy of 
the disease (d) Height of Tapping Cut and Ihxxjuoncy of the disease 
(p) Connection between Tapping System and Frequency of the disease 
(f) Tilling of tho Soil and Frequency of the disease. TTe consi- 
ders that some of these factors (piosumahlv apart fnuii qiiesiiou of 
yield) have considerable influence on the incidence of Browm Bast. 
We have dealt with Rainfall and shown decisively that heavy ITrown 
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Bast periods may coincide with dry periods, if the yield continues 
high over the dry period. 

Keucheniiis says with regard to this question, “ The effect of the 
“ rainfall, mentioned above, in my opinion, should be directly con- 
** nected with increase of moisture (in soil and air) and the decrease 
“ in intensity of the sunshine due to clouding of the sky. The high 
“ disease percentage on innumerable mountain estates in Java, espe- 
** cially when coffee is interplanted in the shade of the Hevea as a 
“ secondary cultivation, is in agreement herewith. The influence of 
“ light and moisture, both of which factors to a certain extent are 
“ interdependent, meanwhile also makes its presence felt in other w^ays 

“than an increase of the disease percentage A number of 

“ observations have convinced me that with lack of light and with 
“ increase of moisture, Brown Btist occurs in far more serious form 
“ etc.” 

In Malaya, at least, conditions as depicted in the above quotation 
would result in definite increases in yield. Planters claim an increas- 
ed yield of some 20% if tapping can be started an hour earlier in the 
morning and on misty mornings the trees drip latex for considerably 
longer periods than on clear days when the full effect of the sun is felt. 

PART III. 

Further Tapping Experiments. 

The previous experiments opened up many questions on which 
further information was desirable. The following points were con- 
sidered important. 

(]). The stoppage of Brown Bast extension at definite places 
delimited by an apparent difference in ago of renewed bark, i.e. the 
old opening-up cuts. This feature might be of practical importance 
in the question of treatment. 

Plot A , — This plot was first tapped for two months on a Full 
Spiral at a height of 2T ” then a similar cut was started 9” above ; a 
depression of two inches of recently renewed bark was thus inserted, 
separating and isolating the bark below from that above, in which 
Brown Bast would appear as the heavy tapping was carried forward. 
The previous experiments had suggested that the affected areas might 
be limited by interposing a recently renewed area; in this manner the 
untapped areas below might be protected. 

Plot B , — Similar to Plot A, but a narrow depression of balf-an« 
inch only of recently renewed bark interposed between the up|>er and 
lower bark areas. 

(2), To ascribe the proper significance resulting from the amount 
of latex extracted as against the wounding influence set up during the 
tapping operation 

Plot G . — An attempt to obtain evidence re (2) was made as 
follows* It is commonly assumed, and practice supports the assump- 
tion, that tapping during the heat of the day results in decreased 
yields as compared with tapping in the early hours. Plot Cwas 
tapped on a Full Spiral, once daily, at mid-day, during the experi- 
ment, and accepting the above statement, this plot should'have given 
decreased yields though the wounding influence would be equivalent 
to that in other plots, tapped early. 
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Plot D . — This plot was tapp/Ml hj^htly, onco rlaily, on a Full 
Spiral, as a control tor Plots G. and E. Lii;ht tapp ui*, involvirij^ oiilv 
the less tender, outer cortical tissues, would result in less irritation and 
decreased yield. 

Plot E . — This plot was set up to endeavour to obtain evidence re 
(2). Tayjped similarly to the above plots and the latex coaj^ulated on 
the tapping cut with a % solution of Acetic Aeul. 

C,]). Is any special significance to be attached to the system of 
ta])ping in the abnormal plot, i.e. Jg Spiral. 

Plot F . — Put under a >4 Spiral to see if the previous results 
could be supported. 

Plot G — This plot was put in on November, ist 1921 as a 
control for Plot B. The trees were tapfied on a i Spiral. Following 
the method of treatment developed by Fveiielienius ((>), a deep depres- 
sion, cut down to the wood, was interposed to protect the lower bark 
areas, previous to the experimental tapping. This depression was 
narrow but deep enough to completely isolate the bark below from 
that being tapped above. 

The plots contained 50 trees each and all were subjected to the 
three months preliminary heavy tapping to test for abnormalities as 
regards their behaviour to Ib'own Bast. Plot G, is not included in 
these remarks, but the records are given in the final tables at the end 
of this portion for purposes of comparison if necessary. 

SuMM.\RY OF Total Yiklds and Buown B\st Tkkbs. 

(1). Three months preliminary heavy tapping September, Jst 
1921 to November, 31st 1921. 


Plot 

Brown 

Bast Trees. 


Total Yields* 

A 


10 


117.15 lbs. 

B 


9 


159.01 „ 

C 


9 


135 88 „ 

I) 


12 


138.95 „ 

E 


10 


144.8; „ 

F 


18 


143.82 „ 

(2). 

Heavy Tapping 

from December, 1st 1921 to April, 31st 

1922. 





Plot. 

Brown Bast Trees 


Increase in 





number of B. 


Apr. 31st* May 81st. Total Yields. 

Bast Trees. 

A 

29 

29 

133.26 lbs. 

19 

B 

19 

.20 

179.89 „ 

11 

C 

18 

29 

169.63 „ 

20 

D 

13 

16 

88.51 

4 

E 

17 

23 

125.82 „ 

13 

P 

16 

18 

166.89 „ 

5 



The taking of records was stopi>iMl on May Isfc, but tapping was 
continued through May to see if more trees became altected with 
Brown Bast. The April and May columns above for Plots C and E 
show the big differences which may quickly appear in short term 
experiments and emphasise the necessity for carrying on Brown Bast 
tapping experiments over a sufficiently long period in order to obtain 
trustworthy results. 

The general results are concordant with the experimental evidence 
obtained previously. Out of d50 trees. 138 developed Brown 

Bast. The affection was con fined to the original bark in 122 trees ; 
in only 16 cases did Brown Bast spread to any extent. 

The evidence obtained in these experiments showed conclusively 
that if Br wn Bast is detected sufficiently early and tapping is stopped 
immediately, there is little extension in the great majority of cases. 
Many cases were noted with the affection extending half-an-inch to 
one inch downwards from the cut. Tapping was stopped for a month 
and on resumption there was usn illy no signs of Brown Bast, but 
when tapping was continued, some cases developed the affection more 
seriously while others remained free. This ohsorvati(m is of import- 
ance in connection with tho attempts of Rands (ll) to establish trees 
immune to Brown Bast. 

Though the above remarks suggests that Brown Bast can ho 
checked by careful supervision, it should he noted that, under planta- 
tion conditions, tho same careful supervision to each individual tree 
couVl not be given, and it is doubtful if we could hope for similar 
results. 

Plots A and B and G gav(‘ positive evidence with reference to 
preventing extension of Brown Bast on individual trees. Plot A, with 
a wide depression at ordinary tapping depth, onlv two out of twenty - 
five showed signs of Brown Bast below tlie depression. Plot G, with 
a deep narrow cut down to th^wood, showed complete isolation in all 
ca.«e.s. Plot B, witli a narrow depression at ordinary tapping depth, 
fourteen out of twenty rns''S passed across the depression. 

These results are interesting. Keuchenins (6), in developing his 
theory as to the origin of Brown Bast, attaches some importance to 
the successful isolation of Brown Bast by means of deep cuts to the 
wood. The above results show that practically the same end is attain- 
ed without deep cuts but the isolation cuts at ordinary tapping depth 
must be sufficiently wide to function successfully. 

It is worthy of remark that a considerable reduction in amount 
of total rubber is found when wide or deep depressions are utilised as 
isolation cuts, as in Plots A and G, for when the cut being tapped 
comes within two inches of the depressions, the majority of the trees 
go dry or yield only a small amount, though Brown Bast cannot be 
detected. Such cases provide instances of large wounding influence 
with a decrease in yield, but no increase in Brown Bast, indicating 
that the amount of latex extracted is the feictor of greatest importance 
in the initiation of Brown Bast. The narrow depression in Plot B, 
did not interfere with the yield in this manner. 
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Positive evidence was hoped for from Plot C, but only a slight 
falling off in yield was found as compared with the remaining plots, 
which were tapped in the early hours of the morning. As pointed out 
previously, it is evident that estate practice does not prove a reliable 
guide when heavy Upping with a coriespoiidingiy high yield is the 
order of the day. 

The results from Plot D were expected. Light tapping means 
less wounding and decreased yields because the internal, rich-in-latex 
layers are not touched by the knife. 

Again the 7^8 Spiral plot behaves abnormally when the change- 
over is made. Tapping was carried on for a shoit period only in these 
experiments ; the previous records show that little can be gathered 
unless the experiments are earned over a long period, the more ex- 
tended the better. It would be dangerous to consider the results 
obtained in this plot as significant. 

The above observations afford a probable explanation of a pro- 
blem which has puzzled most investigators dealing with this affection. 
In the early days of the rubber industry, when large numbers of 
supbrimposed cuts were put up the tree to a height of 10-15 ft , Brown 
Bast was apparently unknown, llarmsen has collected figures (Vide. 
Rands. 1 1 ) showing that with two superimposed cuts Brown Bast 
makes its appearance on the top cut first in 80% of cases. It is prob- 
able, that in the early days, the top cuts became affected with Brown 
Bast, but each tapping area below acted as an isolation barrier, pre- 
venting the appearance of the affection in the lower panels. Again, 
little care was taken in the matter of bark excision and it is possible 
that affected bark was removed almost as rapidly as it appeared. 

The same f(*atures to which attention was directed in the previous 
experiments regarding the “ trigger action” appearance of Brown Bast, 
were noticable in these plots. The figures given below show the 
special Brown Bast dates for Plots A and B. The quiescent period is 
not well marked because of the limited tapping |)oriod, but the totalled 
figures, as below, show that the monthly increase was fairly large, but 
during March and April only two fresh cases were reported. The 
monthly increases were : — 

November. J)ecember. January. February. March. April. 

14 25 18 11 8 2 

The falling off in numbers is clearly shown by the totalled 
figures and indicates the typical rise and fall perickl already noted. 

Spkc’iai. Bkown Bast Dates for Plots A and B. 

B, Bai^t dates 6-10-21. 4-11-21. 28-11-21. ()-l-22i 4-2-22. 2-3-22. 

Plot A 1 1 10 *6 5 6 

Plot B 2 1 15 12 
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Tahlb No. 6. 


1 

MoiHli. 

No. of 
trees 

No. of 
Brown 
lijist 
trees. 

! No of 
Yield- 
ing 
trees. 

Total 

Yiold. 

Average 
yield per 
tree per 
luensonj 

Plot. 



oi) ! 


1 

1 

30 ' 

37.38 

0.75 

A 


( 

oO 1 


50 1 

41.03 

0 83 

u 

um 

i 

50 ! 


50 1 

38.00 

0.16 

c 

8<3pteuib;>r 

( 

:>() 1 

.. 

50 ! 

43.88 

0.88 

r> 


( 

aO 

. . . 

50 

45.00 

0.90 

E 


(, 

aO 


50 

46 03 

0.93 

F 


( 

i :.Q 


50 

3 4.38 

0.03 

A 


( 

I :>() 

3 

47 

(>0.50 

1.29 

Ji 

Ocfcol^or 

( 

aa 

4 

4(1 

49 00 

1.06 

c 

( 

aO 

3 

41 

41.88 

1.02 

11 


( 

aO 

1 

49 

51 31 

1.05 

E 


( 

aO 

3 

IT 

50.81 

1.08 

p 


( 

1 

i aO 

2 

48 

45.0!) 

0.95 

A 


(i 

; aO 

1 {> 

1 44 

30.88 

1.23 

B 


(1 

(! 

aO 

: 1) 

41 

IK.88 

1 19 

0 

Novembcy 

50 

7 

48 

4M9 

1.10 

l> 


(j 

1 50 

5 

45 

18 56 

1.08 

E 


(! 

! 50 

0 

41 

40 38 

1.13 

F 


(j 

1 50 

] 

••• 

50 

31.(10 

0.62 

G 


( 

' 50 i 

10 

40 

10 03 

1.01 

A 



! 50 1 

1 0 

41 

43. 1 3 

1.05 1 

B 


( 

' 50 ! 

!) 

41 i 

42..)0 

1.04 

C 

IX'cembw 

( 

50 i 

1 12 

38 i 

12.23 

0.32 

n 


( 

i 50 

i 10 

40 

21.00 

^^60 

10 


( 

1 50 

13 

a 1 

3.3 03 

0.91 

p 


1 

i 50 

! 2 1 

4« 

21..")0 

O.al 

a 


( i .’,() 

i 50 

3 4 

2 G.r-'> 

0.78 

A 


(! .V,) 

; 1 5 

35 

34.31 

1.00 

B 

102'> 

JiUiUiiry 

( 

50 

i 

;v.) 

34.13 

0.87 

c 

( 

( 

1 50 

50 

I 12 

38 

87 

11.09 

21 19 

0 4G 
0.65 

i> 

E 


( 

50 

I 14 

86 

31 03 

0.88 

p 


( 

50, 

. B 

47 

21.19 

0.45 

G 


< 

50 , 

22 

28 

2.5.19 

0.90 

A 


( 

50 

IG 

34 

36.06 

1.06 

B 


( 

50 

14 

3G 

.34.44 

0.96 

C 

February 

( 

50 

12 

38 

17.25 

0 45 

D 


( 

50 

13 

37 

27.00 

0.73 

E 


( 

50 

IG 

34 

82.88 

0.97 

P 


( 

50 

4 

46 

19.50 

0.42 

G 
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TxVBLe No. Q—{contd ) 


Month. 

No. of 
trees. 

No. of 
Brown 
Bast 
trees. 

No. of 
Yield- 
ing 

trees. 

Total 

Rubber. 

j Average 
yield per 
tree per 
mensem 

Plot. 

j 

( 

bO 

‘28 

22 

‘.’a g;; 

1 o: 

.\ 

( 

50 

18 

82 


i.n 

i; 

1922 j 

March ^ 

50 

18 

82 

•A2 0(i 

] .00 

c 

50 

50 

11 

81 

88 

10.25 

25.00 

0.52 

0.75 

T) 

K 

( 

50 

i If! 

8 1 1 

1 1 .25 

1.21 

F 

( 

50 

1 

1 ‘ 

f 

18 i 

1 i.Ol 

0.82 : 

1 

( 

50 

i 20 

21 

11.00 

O.Sl 

1 

i A 

( 

:o 

! 10 

‘-*1 

20.18 

0.0 1 


( 

50 j 

; 18 

:?■> I 

1 20 50 

1 o.so 

! 

April ( 

50 ! 

1 18 

a: I 

I 17 18 

: 0.10 

1 J) 

( 

50 

i 

aa 

25 ()8 1 

1 ().:s 

1 

( 

50 

; 16 

:u i 

2:.44 

0.81 

F 

( 

1 

50 ^ 

i 

1 

la I 

I I 

15.08 

0.8 () 

G 


PART IV. 


Tapping Experiments. 

The previous experiments left a large number of trees which had 
been slightly attacked by Brown Bast. The opportunity arose to 
make a comparison between these and others not previously affected. 
The suggestion was made that a slight attack might confer some 
immunity, as in many human diseases. 

The high-yielding “ mother trees”, utilised as the source from 
which Bud -grafts have been started in the attempt to gam trees of 
higher yielding capacities, usually succumb to Brown Bast. The 
behaviour of the slightly Brown Basted trees under further tapping 
might be of interest and give a line to the future behaviour of 
“ daughter” bud grafted trees. 

Another point was the endeavour of Bands (11) to develop a 
strain of Hevea hrasilieiisis immune to Brown Bast, the selection 
being made according to the lK»haviour of high yielding trees subjected 
to heavy tapping. * It has been noted above that Brown Bast trees, 
detected in the earliest stages, often recover after one month’s rest, 
and show no signs of the affection on resumption of tapping- Now 
if any such trees should prove to be comparatively high yielders and 
maintain their capacity for high yielding over a fairly lengthy period 
after recovery, the work carried out by Rands along the lines adopted 
wmld be practically negatived. 

The tables are given below, with the yield figures in ounces. The 
totalled yields for January in the two series show little differencOf 
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The final Brown Bast figures show that the trees previously affected 
with Brown Bast develop the symptoms more quickly than the trees 
which have not been previously affected. Even in these small plots, 
the quiescent months are noticable ; from April to September in the 
plot of healthy trees and from March to October in the ,plot of pre- 
viously affected trees* 

The results, in general, show that trees having suffered from 
Brown Bast are more readily attacked than healthy trees and it might 
be expected that ** daughter trees’* developed by vegetative propagation 
from “mother trees’* which show this affection will be more readily 
affected than others which have been developed from stock unaffected 
by Brown Bast. Further evidence will be offered below to show that 
the extremely high yielders in a plot of trees all yielding above the 
average, are the first to become affected with Brown Bast, 

Rands methods to obtain immune trees resistant to Brown Bast, 
are based on trees severely ovortapped (see Part 11.) for at least tiro 
months. Trees which do not contract Brown Bast during this period 
he considers may be sufficientlyimuiuno to form the parent stock from 
which to breed. The results from Tree No. 10 in the plot of previously 
affected trees, effectually undermines this basis. This tree is reopened 
after recovery ; continues as a comparatively high yielding tree for 
twelve months without a recrudescence of the attack, wdiilo trees un- 
affected previously, give lower yields during the twelve months, but 
become affected with Brown Bast. Such evidence leads to the sugges- 
tion that Rands endeavours to obtain immune trees on the basis 
adopted are not likely to prove successful. 

Table No. 7. 


Healthy trees. 


Month. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Brown 

Bast 

trees. 

Jan. 

24.48 

14.96 

21.50 

89.80 

35.07 

18.21 

25.60 

33.72 

18.38 

31.31 

1 

Feb. 

16.9,') 

7.81 

18.95 

34.89 

24.73 

*‘6.60 

15.81 

24.37 

12 04 

23.13 

1 

Mar. 

17.52 

11.32 

17.70 

38,30 

25.77 

*5.16 

15.37 

81.69 

13.45 

25 88 

1 

April 

38.92 

0.01' 

11.0^ •* 

28.69 

23.10 

'4.72 

11.67 

17.71 

10,28 

19.15 

3 

May 

26.3G 

9.30* 

14.63* 

48.81 

27.79 

*6.26 

15.85 

21.75 

8.89 

20.85 

3 

June 

20.00 

. . . 

11.00’'' 

36.001 

16.00 


12.00 

20.00 

8.00' 

116.00 

3 

July 

24.00 

• . . 

16.00* 

45.00 

28.00 


16.00 

30.00 

12.25 

25.00 

3 

Aug. 

26.00 

. . . 

20.00* 

42.38 

26.00 

... 

12.06 

.23.08 

10.38 

22.03 

3 

Sept. 

23.21 

. . . 

23.21* 

35.33 

16.06 

... 

18.28 

24.19 

10.46 

11.06 

0 

9J 

Oct, 

21.50 

. .. 

17.44* 

55.06 

... 

... 

20.81 

25.40 

15.68 

• •• 

5 

Nov. 

7.31* 

... 

7.19* 

87.26 

*«* 

... 

16.60 

20.00 

17.50 

■ « « 

6 

Dec. 

1 

... 

... 

... 

42.60 

... 

... 

11.75 

20.50 

11.00 

... 

6 


* Brown Bast trees still yielding latex. 


29(1 .00 Total yield in January, 




Table No. K—(contd,) 

Trees with previous Brown Bast, 


Month. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Brown 

Bast 

trees. 

Jan. 

20.95 

22.41 

33.1)0 

25.74 

35.10 

11.12' 

24.42 

31.31 

30.86* 

44.10 

2 

Feb. 

13.66 

16.89 

35.02 

1.75* 

11.00 

.19" 

22.16 

28.21 

2.00* 

42.^8 

3 

Mar. 

1-1.58 

16.31 

21.18* 

.65* 

5.97* 

1.07* 

20.57 

33.51 

.19* 

54.52 

5 

April 

12M 

I4.;i6 

• «. 




15.10 

21.19 


37.16 

5 

May 

UAH 

12// 7 

6.18* 




26.87 

15.57 

3.19* 

42.S7 

5 

June 

10.02i 

UA7 

... 




11.98 

.20.8r 

. . • 

44.53 

5 

July 

9.00 

17.25 

»•* 




16.92 

26.00 


61.00 

5 

Aug. 

11.00 

17.00 

« • • 




I9.0()i 

26.00 

. . . 

51.00 

5 

Sept. 

21.09 

M.K) 

• •• 




21.58i 

2I>.5() 


41.54 

5 

Oct. 

11.00 

14.50 





1 2:)I 

1 20.30 

. . . 

53.22 

5 

Nov. 

12.0(1 

(>.50 

• • • 



...* 

1 

1 

15.19 


18.00 

6 

Dec. 



... 



1 


12.38 


17.19 

8 


* Brown Bast trees still yielding latex. 

280,24 Total yield in January. 

PART V. 

Brown Bart Experiments on Good and Poor Yielders. 

The most important feature regarding Brown Bast is the possi- 
bility of tb(^ affection acting as a limiting factor when high yields are 
in question. Much attention has been directed towards increasing the 
yielding capacities of individual trees, over the last hvo years, by 
means of seed selection and vegetative propagation. Yields of 1000- 
2000 11)8. per acre have been suggested as possihh’ from “ bud-grafts” 
developed from high yielding stock. 

Little evidence had been brought forward at the time to show 
that high yielding trees were more susceptible to Brown Bast than 
trees which give less latex per tapping, though running through most 
of the literature was the suggestion that high yielders were more sus- 
ceptible than low yielders. Keuchenius (r) has since dealt with this 
problem and on his results states that the belief i e., that good 
yielders are more susceptible to Brown Bast, is to be relegated to the 
realms of myth”. The terms susceptibility and immunity have been 
used very loosely in connection with the Brown Bast problem. A 
priori, if Brown Bast is an exhaustion phenomenon high yielders will 
tend to develop the affection more quickly than trees yielding loss 
latex, under the same conditions ; at the same time it cannot be claim- 
ed that poor yielding trees show a superior degree of immunity, as will 
be shown decisively below. 




Table No. 8(a). 


Yields from Poor Yielders. 


Yield in 
Liq. O 2 S. 


Jan. Feb. Mai'. April. May. June. 
1922 



15.95 

7.04 
8.72 
5.30 

7.91 

12.29 

16.91 
12.51 

6.51 

11.89 

11.36 

12.08 

9.60 

7.42 

7.95 

20.91 
9.08 

13.31 

7.25 

6.04 
12.85 
11.19 

8.65 

29.13 

6.90 


none < 


Totals 


* Trees with over 15 ozs. of Bubber in January’s tapping. 
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Table No. S{a) --{contd,) 


Yields from Poor Yielders, i 


Tree 

No. 

Yield in 
Liq. Ozs. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 


15.00 

1G.09 

16.13 

16.88 

11.50 

7.00 

2 

i 

T.Ol 

7.17 

10.61 

. . . 


... 

3 

i 

6.00 

6.44 

10.83 

9.19 

8.50 

B.OOt 

4 

1 

4 

5.00 

8.11 

... 

... 

• • • 

• • • 

5 

i 

6.88 

5.2r> 

9.09 

7.20 

7.31 

6.75 

6 

i 

15.06 

i.3.:u 

15.01 

14.25 

12.00 

16.25 

7 

i 

... 

. .. 

... 

. . . 


. . . 

8 

i 

r.ir 

^.i’: 

7.91 

10.31 

8.50 

4.00t 

9 

i 

6.00 

8.11 

5.61 

9.38 

1.00 

... 

10 

i 

8.68 

8.81 

• • • 

• • • 

... 


11 

h 

12.00 

12.18 

8.67 

• • • 


... 

12 

i 


... 

... 

. . . 



18 

i 

... 

... 

... 

• . . 

... 

... 

14 

i 

11.00 

3.28 

... 

. . . 

... 


15 

i 

17.28 

16.02 

15.35 

18.63 

19.06 

20.00 

K) 

i 

20.00 

17.28 

16.85 

20.06 

16.38 

7.00t 

IT 

i 

11.00 

8.44 

12.28 


... 

... 

18 

i 

15.00 

14.18 

16.35 

23.94 

15.U 

8.19t 

IJ) 

i 

11.00 

10.06 

12.41 

12.13 

13.06 

9.00 

20 

i 

9.00 

8.62 

10.53 

12.38 

9.00 

; 7.50t 

21 

i 

• « « 1 

... 

1 

[ ... ] 

[ 

... 

22 


7.00 ! 

5.02 ; 

9.25 

9.00 1 

0.50 

8.25t 

28 

i 

1 1.00 

10.31 { 

1 11.35 

15.13 1 

8.00 

! 6.94t 

21 

i 

Ki.OO 

20.10 1 

1 16.81 

i 


. . . 

25 

i 

j 9.98 

12.13 1 

I i 

11.19 

1 

9.06 ^ 

17.08 i 

12.50t 

i 

j 



I ( 

I 1 

no 

no 

4 

2 ' 

i 

9 

25* 



increase 

increase 

10 

11 


18* 





14 

17 1 

i 

8 






24“ 

1 

i 

16 








1 28- 








20* 








tl 

22 

Total 

... 

... 

3 

2 + 2 

1 

1 f 4 


* Trees with over 15 ozs. of Rubber in January’s tapping, 
t Brown Bast trees in December. 
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Table No. 8(5). 


Yields from Good Yielders. 


Nos. 

Amount of 
latex in cup. 

Jan. 

1922 

Feb. 

Mar. 

April 

May 

June 


Liq. Ozs. 







1 

2l 

27.10 

36.79 

13.11 

2.60 

2.52 


2 

2 

18.66 

16.00 

9.74 

9.24 

9.80 

... 

3* 

2i 

14.82 

14. .30 

2 26 

2.93 


. . . 

4* 

5 

15.50 

10.22 

2.97 

8.26 

26.39 

0.93 

n* 

2 

10 99 

9.86 

12.06 

9.87 

12.90 

11.85 

6 

3i 

24.90 

28.80 

27.05 

18.98 

23.95 

22.46 

7 

2i 

22.28 

27.95 

3.29 

2.57 

6.71 

• . • 

8* 

2 

13.71 

23.82 

4.74 

2.00 

5.16 

... 

9 

2 

25.85 

40.60 

15.26 

2.21 

7 21 


10 

2i 

19.27 

31.90 

95.32 

26.67 

25.72 

35.16 

11 


22.72 

11.55 

92.59 

21.45 

23.85 

27.46 

12* 

9 

13.07 

24.'; 1 

28.50 

16.82 

15.83 

20.10 

:i3* 

5i 

18,54 

13.21 

11.70 

8.93 


7.08 

14' 

2i 

11.18 

22.04 

21.82 

15.12 

13.66 

11 91 

15* 

3i 

12.81 

20.86 

20.5K 

15.17 

19.61 

19.86 

1(1 

2f 

17.07 

32.99 

96 30 

28.73 

28.45 

24.71 

17* 

2 

13.09 

10.1 1 

40 78 

19.H 

15 90 

.. 

18 

3l 

24.53 

36 39 

34.17 

25 27 

28.95 

34.43 

19 

2J 

22.00 

1 19 98 

19 39 

12 86 

22.86 

17.14 

20 

2 1 

25 99 

42.14 

19 

12.20 

47.57 

60.20 

21 

1 21 

20.79 

17.24 

22.50 

1 16 51 

, n.72 

18.60 

22 

3i 

16.8'; 

90 91 

32.75 

32 07 

30.95 

90.79 

29 

5? 

17.06 

15 12 

16.62 

17.37 

17.19 


21 

3i 

20.98 

29 25 

29.71 

18 08 

.29 95 

2171 

25 

2i 

21.92 

i 

i 

18.95 j 

8.16 

i 

4 00 


i 



1 

i 

1 

1 

none 

I 

25 

none 

2 

4 



1 


1 9* 


r- 

i. 

1* 



j 

i 



8* 

13* 





1 i 


17* 1 

19 



i 


1 1 


3 







1 

23 

1 


Totals 

... 


1 

1 + 1 

j 

j 


4 + 2 

2 + 2 


* Trees with less than 16 oas. of Bubber in January’s tapping. 
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Tahle No. S{b)’-(contd.) 
Yields from Good Yieldevs. 


Nos. 

Amount of 
latex in cup. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 


' Liq. Ozs. 







1 

2'i 







2 

2 

... 

... 



— 


3 

n 


... 


• • • 

• ft • 

• • • 

4 

5 


... 

... 

. . . 

. . . 

••• 

T) 

2 

13.81 

13.00 

10.26 

1?.«0 

1.19 

••• 

f) 

H 

22.56 

28.00 

2.’).2;i 

28.00 

30.02 

12.31 

7 

2k 

• • • 



• • • 

• • • 


8 

2 

... 

• • • 

... 

• • • ^ 



J) 

2 

... 







10 

23 

32.00 

39.00 

39.89 

42.00 

40.00 

17.00t 

11 

3 


2(1.00 

:52.12 

1 27.00 

28.05 

33.25 

12 

3 

33.12 

31.00 

33.12 

22.00 

36.00 

40.13t 

14 

5i 



... 


ft ft ft 

ft ft • 

14 

2i 

12.00 

17.00 

. . . 

• • • 

ft ft • 

. . . 

15 

33 

22,00 

19.03 

24.11 


, , , 


16 

2i 

31.00 

30.o;i 

40.41 

25.00 

28.19 

o.iot 

17 

2 

• • • 


• • • 

• • • 

... 

. . • 

18 

:)J 

85.00 

25.03 

23.01 

• • • 

. . • 

... 

19 

2i 

• • • 

... 

• • • 

• • » 

• •• 

. , , 

20 

2 

80.00 

61.03 

25.03 

• • * 

1 

. . • 

21 

2i i 

19.00 

23.00 

19.25 

26.00 

21.00 

25.2.‘)t 

22 


34.00 

28.00 

31.12 

32.00 

29.50 

28.00 

23 

5 J 




... 

! ^ , 

• ft ft 

24 

33 

20.38 

31.12 

26.31 

21.00 

27.00 

23.75t 

25 




... 

... 

... 




no 

14^ 

15^ 

no 

5* 

i 

! 10 



increase 


18 

increase 


16 





20 



24 








21 








12 

Totals 

... 

+ 1 

2 4 1 


1 

5 


* Trees with less than 16 ozs. of Rubber in January’s tapping. 


t Brown Bast trees in December. 
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The results of the following experiments will give some indication 
as to possibilities, Twenty five good yielders and twenty five poor 
yielders were selected from a block of 10 years old trees, The tapping 
system in operation was a single cut, daily, on } of the circumference. 
The trees were selected on the result of a single days tapping by 
measuring the yield of latex in a graduated cylinder- The trees were 
divided as under. 

Good Yielders ... 2 ozs of latex and above. 

Poor Yielders ... i „ n m below. 

The trees were put under a Full Spiral cut immediately and at 
the end of the first month the yields were checked in order to see 
which trees could ho regarded as consistent good yielders or poor 
yielders- The trees fell into the following groups : — 

1C Good Yielders gave ... 16 ozs of Dry Rubber or over 

1() Poor ,, 5 , ... 1*) >» t, less 

9 of the provisionally selected good yielders gave less than 16 ozs of 
Dry Rubber and 9 of the poor yielders gave 15 ozs of Dry Rubber or 
over. That the method of selection may he considered satisfactory for 
our particular purpose is shown by the great majority of poor yielders 
remaining poor yielders over the experimental period. 

Thus there is one class of definitely good and one of definitely 
poor yielders. The results are given in concise form below. 

Good Yibldeus. Poor Yisldeiis. 

(Total No- of B. Bast cases) (Total No. of B. Bast cases) 


March 

2 

0 

April 

2 

0 

May 

8 

0 

June 

12 

4 

July 

12 

4 

August 

18 

4 

September 

IG 

7 

October 

1C 

11 

November 

17 

12 

December 

22 

20 


, This analysis shows some interesting pointers. The first is 
relative to the assertion that high yielding trees are susceptible to 
Brown Bast which implies that some trees, presumably poor yielders, 
are immune to some extent. This conception must be considerably 
modified on the above results though the reason for the statement 
becomes plain. The high yielding trees taken as a whole, develop the 
affection more rapidly than a similar number of low yielders, but low 
yielding trees. are still susceptible. It will be shown later that taking 
the twenty-five trees which were originally included in the group of 
Poor Yielders, the comparatively high yielders in this group developed 
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Brown Bast nincl^ lof;s rapidly than iho extreme poor yielders. The 
difference in tiiue-penods will he much exaj’gerated with a li^jht 
routine tapping system, and tlie true state of affairs is not likely to he 
exposed except under heavy tapping conditions. Idu* susceptibility 
of high yielding trees is more a])pnrent than real. Though further 
experiments of this type are desirable, the evidence seems so clear 
cut that we arc warranted in suggesting that the use of the terms 
susceptibility and immunity, as ajiplied to Brown Bast, should be 
discouraged, as such use only h‘ads to misconceptions. Our results on 
these lines agree in the main with those of Keuchenius hut we cannot 
go 80 far as to agree that the belief is purely mythical. Under routine 
conditions without exact control, the above conclusion regarding good 
yielders would undoubtedly seem valid. 

Further, it will be noted that the exceedingly good yielders in the 
first selection, Nos. 4, 13, and 23 developed Brown Bast (piickly. The 
high yield presuimihly w«s a preliminary indication to the early 
development of B?*own Ihist though none of the three trees showed 
high yields after the selection was made. As pointed out above, the 
appearance of Brown Bast under routine tapping would be retarded 
conaulerahly, and under such conditions it is probable that such trees 
would continue to give hi^^b yields for a considerable period without 
showing signs of Brown Bast, and would he chosen as “mother tn'es” 
to start selection from. The danger is obvious and further comment 
superfluous. 

In the next group of high > i elders to ho considercMl, seven trees 
with 3 — I oza of latex in the preliminary Tneasiirenuuit, are included. 
Five of these Nos 6. 11, 12, 22 and 24 did not develop Brown Bast 
until December, hut Nos. 6 and 12 were giving indications that Brown 
Bast was imminent bv big variations in yield. No. 12 fell in the 
middle class •yielding less than Id ozs of Kiihher during the first 
month’s tapping. The striking feature in good yielding trees remain- 
ing frei' from Brown Bast over a long period of heavy tapping, is the 
steady yield oyer the experimental period. 

If the results from the plot of poor yielders are analysed, a 
certain group of trees, Nos. 1, h, 15, 1(>, IS, 24, will he noted as 
giving yields consist<^ntly higher than the remainder. All of these 
trees with the exception of No. 2 1, went through the experimental 
period, without developing Browui Bast. Thus had we been dealing 
with this plot alone, the statement could have been made that coin- 
paratively good yielders were less susceptible than poorer yielders. 

The terms, susceptibiliiy and immunity, cannot be used happily 
in the light of the above results. Both plots show that the com- 
paratively high yielders may resist the onset of Brown Bast to a 
higher degree, than trees which are yielding less latex. These facts 
show the danger of accepting generalisations based on comparative 
counts taken over large areas without the necessary experimental 
control. 

The inference would appear to be justified that all trees yielding 
high above the average are likely to suffer from Brown Bast and 
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that trees yielding far below the average show a tendency in the same 
direction. It is quite possible that tlK se two features may be con- 
nected, that the low yielding trees may have bom high yielders some 
time previously and their low Yielding mav be the indication of an 
approaching attack of Brown Bast. The steady, average yielding 
trees seem eminently the most desirable and tlie least likedy to sutler 
from this affection. 

Much has been writtfui regarding selection ol * Mother trees, ’ 
from which to obtain “ Bud-Wood ” for the purposes of grafting, 
hielection has been based on yields under routine tapping, combined 
with counting the nuinWr of latex nngs. In the writers’ opinion, 
little reliance can be placed on tiie counting of latex rings, as the 
exC('ptions to any rule are nuiiK'rous, and many curious results are 
obtained. It is doubtful if yields under routine tapjung have been 
continued long enough in any single cas(‘ to form a satisfactory basis 
for selection. The table for good > i(*hlers indicates the iiossibility 
that if selection foi yield and Brown l’»ast n^sistance is carried out as 
in our experiinents the trecss sel(‘et iliemselves by their deliiiito be- 
haviour. Nos. (>, 11, \2, 22 and 21 are distinct in both resiiects, and 
only one single tree No. 20, could he taken into comparison. This 
tree gave large fluctuating yields over a 0 months period giving a total 
of -lOd.fid o/iS. The liiown Bast resistant, steady yieJders gave a total 
for 12 months of between 220- :)*>.*> ozs., and their resistanee to the 
onset of Brown Bast should lie a strong argument for their selection 
as Mother trees. The suggestion may be made that ('xperimontal work 
of this type might result in finding the most suitable “mother trees ” 
for selcKJtion purposes. On the basis of selection as practised up-to- 
date, our results lead us to think that “ daughter trees will vary in 
many directions and that it will be difficult to establish correlations. 
This seems to be supported by the latest reports from Java. 

Summary of Important Featureb. 

It will be convenient to summarise at this point the more import- 
ant features noted in the preceding parts. 

Part 1. 

(a) The sudden increase in mimher of Brown Bast cases during 
certain months of the year was noticed. 

(b) The relation between yield and amount of hark removed as 
observed under routine tapping systems, i.o. \ Spiral and h Spiral, 
br^iaks down ’When a heavy tapping system, i.e. Full S|)iral, is in 
operittion* Heavy tapping and high yielding probably may lie re- 
garded as equivalent terms. 

(fc) Suggested that under experimental conditions, it is doubtful 
if significant cotiiparative results with reference to Brown Bast, can be 
oMained under refine tapping. 

id) Daily tapping compares unfavburably with Alternate Daily 
or any iapping system with longer internals between suecessive 
taplnugs. 
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Part 2. 

U) Sudden I'ise and (jnieHconfc periods noted in Part i, coniimi- 
od. Sndd(m inevease in numluir of P>ro\vn Bast cases suggests “trigger 
action.” 

(h) Stoppage of Brown Bast extension at old “opening-up” 
marks in large percentage of cases noteworthy. Similarly noted that 
in large percentage of cases Brown Bast does not extend much below 
the tapping cut if spotted in the earliest stages but in 14% of Brown 
Bast cases the affection s])reads to the base of the tree after heavy 
tapping in spite of resting. 

(c) Heavily tapped, abnormal plot showed no Brown Bast over 
an ol(‘ven months tajiping j^eriod. Sudden increase in average monthly 
yield is related to sudden increase in percentage number of Brown Bast 
cases. Continued tapping over a lengthy period with a control plot, 
showed a permanent increased yield and normal Brown Bast develop- 
ment. 

((/) No dohnite connection between rainfall and P>r()wn Bast 
development. 

(r) Heavy Brown Bast periods coincide with dry periods if yield 
continues high during tlio dn' period. 


Part 3. 

(a) \hirious featun^s under Part 1 and 2 confirmed. 

(h) Noted m this series that a sudden increase or decrease in 
yield was a fairly certain indication of an early attack of Brown Bast. 

(c) A ])]ot, lieavily tapped during the heat of the day, showed 
small diminution in yield, as compared with other heavily tapped 
plots, taliped early. Estate practice' leads to the conclusion that late 
lapping results in consklerably decreased yields. This feature is of 
interest because of the Parc 1, observations, where it was shown that 
the usual I'elatinnships ol>«erved under light tapping, break down wdien 
heavy tapping is taken up. 

(fl) Shown that wide depressions nf recently renowned hark will 
prevent Brown Bast oxtcuision successfully, functioning in a similar 
manner as niuTo^v d.^ep ruits to the wood* as demonscratKl by Keuche- 
nius in Sumatra. Nnmoroiisdiy tivos doveiopiid in the two plots with 
isolation cute without showing Brown Bast symptbins. 

(e) Circumstantial evidence obtained indicate that w^ounding 
influence is of small importance. 

( f) BjLplanatian offered of presumed non^occtirrence of Brown 
Bast in early days Of rubber plantations, when * excessive tapping and 
yields were the order 6f the flay, 
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Part 4. 

(a) 8hown that trees having suifered from Brown Bast are 
more readily readily attacked than trees not previously affected* 

(b) Evidence obtained which provides substantial grounds for 
stating that Bands endeavours to obtain immune trees on the basis of 
short periods of heavy tapping are not likely to prove successful. 

Part 5. 

(a) Shown that high yielding trees develop Brown Bast more 
readily than low yielding trees, but the latter are not immune to 
Brown Bast. Over a long period of heavy tapping, low yielders 
finally develop Brown Bast, in some cases earlier than better yielding 
trees. 

{h) Very high yielders develop Brown Bast very quickly. 

(c) Important point indicated that if yield remains constant, 
without large variations, over the experimental period, good yielding 
trees remain free from Brown Bast, even under heavy tapping. 

Tiikohktk’al Considkkationk. 

The experimental data obtained in the preceiling portions strongly 
support the view of a disease of “ physiological ’’ origin. Keuchonius 
(6) is the only strong backer of a “ bacterial as opposed to a physi- 
ological origin of Brown Bast. lie strongly criticises the work of 
other investigators in presenting his own views of a probable bacterial 
origin of Brown Bast. 

In support of this view, Keuchenius attaches weight to isolation 
experiments, when under the same conditions, he obtained Bacteria 
from bark affected with lirown Bast but not from healthy, llis final 
inoculations were unsuccessful and the only just conclusion to be 
drawn was that if Bacteria are the cause of Biown Bast, he had not 
succeeded in isolating the causative agent. He suggests possible 
explanations why the inoculations proved unsuccessful) but these are 
unsatisfactory in view of his own statements, apart from the negative 
results obtained. He says (fi) “ If now a bark area ns tapped which is 
connected with the affected area, latex llows from the diseased tissues 
to the tapping area and there is every risk that a few Bacteria are 
passively carried along from the border of the affected area by the 
latex and so cause, the spread of the disease ” Judging from this it 
appears to us that it Would only be a matter of time and trouble for 
Keuchenius to have obtained successful inoculation results if bis views 
are truthfully reflected by tlie above statement. 

To quote again (iJ) ** the negattve results of the infections 
exporitnents with diseased bark and bacterial cultures is no more a 
disprtbf of the itifections theory than it is ati argument in favour of a 
physiological cause.'’ We fail to realise the Cogency of this argument, 
but this fact is certain, that a bacterial " cause cannot be admitted 
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in the absence of positive inoculation results. All other investigators 
and Keuchenius himself admit the failure of innumerable attempts in 
this direction i.e. to show that the disease can be transmitted from 
diseased to healthy trees, and no side issues can be of assistance in the 
absence of such fundamental data. It appears to us that Keuchenius 
refuses to accept the only justifiable conclusions which can be reached 
when the whole of the Brown Bast work is taken into consideration. 

Belgrave spent considerable time in repeating the isolation 
experiments of Keuchenius in the P.M.S. His early results were 
successful, but further work led him to the conclusion that Bacteria 
could not be isolated from Brown Bast tissue if sufficient care was 
taken to maintain sterility during the initial operations. This con- 
clusion does not influence the results of Keuchenius along this line 
because the latter's controls with healthy bark remained sterile. 

Keuchenius suggests that these Bacteria probably inhabit the 
latex vessels in small numbers, but no other elements of the cortical 
tissues are invaded. During the spread of the disease the Bacteria 
can only pass along the latex vessels. To support this, he instances 
the results of isolation cuts used for limiting the area of spread of the 
affection on individual trees. He also states that resting or discon- 
tinuance of tapping affects restriction of the disease to the infected 
area. He says (6) “ This latter is easily understandable, as spread 
of the disease in a chronic stage can only occur when healthy latex 
vessels, which are in contact with diseased, are opened, so that latex 
flows therefrom.” This statement cannot be held in its entirety in 
face of the careful checking in our experimental plots, which showed 
that 14 per cent of Brown Bast cases artifically developed on the cut 
continued to spread to the base of the tree after tapping was stopped. 

With reference to the importance of isolation cuts in the 
theoretical consideration of the cause and the presence of Bacteria in 
the latex vessels he says : — ” This shows that healthy and diseased 
parts of a bark layer cannot be connected again if they have been 
separated by an isolation cut, and that in consequence no further 
spread can occur.” This statement refers not only to deep isolation 
cuts made to the wood, but also to cuts which do not reach the 
cambium, but go deeper than the infected layers. On Part 8 experi- 
ments show that this statement does not meet the case for the affection 
travels easily over a narrow isolation depression of ‘1 an inch at 
ordinary tapping depth and occasionally across a wide depression of 
li inches. 

There seems little support remaining to enable Kechenfus to 
maintain his ” bacterial " theory. We have now to deal with the 
arguments he arrays against the acceptance of a “ physiological ” 
theory, but it will be advisable to consider various points relating to 
the physiology of Hevea brasiliensis before doing so. 

It is usually assumed that the physiological functions of Hevea 
brasiliensis proceed on normal lines ; all analogies respecting physio- 
logical function are based on this normality of the rubber tree. 
Ringing experiments carried out by this Department, show conclusively 
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t^hat ringing by excision of cortical tissues, sufficient to ensure total 
interruption of elaborated food materials from above downwards 
through the bast elements, does not result in the death of the tree. 
Trees ringed in 1917 were still alive in 1921 since when the gap in 
the cortical tissues has been bridged and the trees are now carrying on 
normally. This feature has been reported from Uganda also. 
Further, experiments have been conducted by Belgrave with trees 
tapped over the whole circumference (Double V) at varying intervals 
and careful microscopic examination does not reveal any abnormality. 
There seems to be no undue interference with important food currents, 
although the circumferential tapping probably results in the cutting 
of healthy sieve tubes, outside the innermost cortical layers which are 
not excised during tapping. 

The deduction to be made is that the sieve tube elements in the 
cortical tissues of Hevea hrastliensis are not of the same importance 
for food transport as in other plants, or that there is an alternative 
route for transport of elaborated food materials under abnormal 
conditions (i.e. when tapping). Dixon and Ball (3) have drawn 
attention to a similar possibility in plants with large underground 
storage organs, such as the potato, and have expressed the opinion 
that diffusion in the bast is inadequate to account for the observed 
rate of transport of carbohydrates m plants. Thus Hevea Irrasilieiisis 
under plantation conditions, is probably one of a class of plants which 
must be considered physiologically abnormal, when compared with the 
majority of plants. 

There is support for the above remarks. We have demons- 
trated that “ Phloem Necrosis or lignification of the sieve 
tubes is a common feature m the cortex of healthy rubber 
trees which are being tapped. “ Phloem Necrosis is a special 
feature of certain diseases of plants, the best known being that 
demonstrated in the potato by Quanjer (9). These diseases can 
be easily trav smitted from an infected to a healthy plant. Farmer 
and Horne (4), suggested that Brown Bast was a type of ** Phloem 
Necrosis,” but we dissent from this view as we have plots of healthy 
trees under comparative experiment which were separated and are 
being compared according as to whether they showed “Phloem 
Necrosis” or not. The possibility may be suggested that non-func- 
tionnl sieve tubes become lignified. Those facts are strong evidence 
for suggesting that the ordinary functions of Hevea brasihensis should 
be considered as deviating from the normal, and experimental evidence 
obtained should be considered from this standpoint, 

Further, the latex vessels of Hevea hrasiliensis when tapping is 
in full swing, must be considered of great importance when discussing 
physiological problems of Hevea hrasiliensis. The latex vessels of 
this plant contain substances of high osmotic activity, and when the 
water balance is disturbed as during tapping, (latex contains about 
60% of water by volume under routine tapping conditions) the latex 
vessels must exert a strong water drawing influence upon the surround- 
ing cortical tissues, in order to replace that which is lost. It is not 
difficult to visualise that loss of water as a result of excessive extrac- 
tion of latex would bring about a critical stage, when the usual 
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physiological relations would break down and bye-products would 
accumulate in the cortical tissues within the sphere of influence to be 
reflected as Brown Bast symptoms. 

The working hypothesis based on the theory of “ physiological” 
origin was the probable importance of the tapping operation. A fair 
amount of general work had indicated the fact that high yielding trees 
often became affected with Brown Bast and therefore the possibility 
that excessive yielding was the prime factor in the inception of this 
disease. Little controlled experimental work had been done to separate 
the two important factors in the tapping operation : — 

(a) The influence of wounding owing to the cutting by the knife. 

(/>) The influence of excessive withdrawal of latex. 

It is unnecessary, at this point, to repeat the various features of 
importance observed during our long term experiments which directly 
support the view that withdrawal of excessive amounts of latex are of 
first importance, while wounding during the tapping operation plays 
little, if any part. 

Accepting a “ physiological” explanation we have to attempt to 
find a satisfactory explanation for the abnormal conditions which 
initiate Brown Bast symptoms When considering excessive yielding 
as the prime factor, there are two possibilities : — 

(a) The importance of the solid constituents of the latex. 

(/>) The irnportanee of the luiuid constituents of the latex. 

Many writers have suggested that if excessive yielding is a factor 
of importance, exhaustion would follow as a result of loss of elaborated 
food materials supplied by the leaves. We have indicated above why 
this feature is probably of less importance than might be expected but 
there are two further points which prevent the acceptance of this 
view. Our knowledge of the loss of food materials by extraction of 
latex is based on coagulation results, comparing total solids after 
coagulation as against total liquid. Regarding cacaochouc content 
Belgrave found that if equal quantities of Brown Bast and healthy 
bark are extracted as thoroughly as possible with petrol, no significant 
differences can be obtained ; in some cases more rubber was extracted 
from Brown Bast than from healthy bark. Therefore as far as 
cacaochouc content is concerned there is no difference in amount of 
elaborated food materials stored in Brown Bast and healthy bark. 

The second point is that in excessive yielding the percentage 
weight of eoaguable content is always low or remains low for consider- 
able periods of time, as compared with percentage cacaochouc content 
extracted under a light tapping system, which means that the per- 
centage volume of water is comparatively higher. We have pointed 
out above the importance of the water drawing capacity of the latex 
vessels upon the surrounding cortical tissues and under heavy tapping 
conditions it is not difficult to realise the importance of this influence 
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when we consider the increased supplies of water demanded from the 
cortical tissues, not onlj* because of the increase in quantity of latex 
extracted, but because of the large increase in percentage volume of 
water in the extracted latex. We consider this abnormal strain, 
placed upon the water transmitting mechanism in the cortical tissues, 
when excessive latex extraction is in operation, as the primary reason 
for the appearance of Brown Bast symptoms. 

We can now consider the points which Keuchenius argues are not 
sufficiently explained by a “ physiologicar* theory. He constantly 
refers to the failure to increase the number of Brown Bast trees in 
experiments of tapping to exhaustion. In view of the work detailed 
in the preceding parts it would be difficult to discuss the position, but 
wo have further experiments in hand which suggest that Keuchenius 
may have some reason for his statement though the experiments with 
which he supports his view are far from satisfactory (Vide Part 11). 
It is impossible to form a correct judgment from single plots, tapped 
over a short experimental period of 30 days. Oiir Part 11 experi- 
ments show one plot which remained free from Brown Bast for 11 
months under heavy tapping and we have other single plots now 
under experiment which are behaving similarly. These latter are on 
a better mechanical type of soil, and their behaviour brings support 
towards our view of the water relationships being of primary import- 
ance in the Brown Bast problem. The exhaustion experiments carried 
out by Keuchenius and other investigators were of short duration and 
the experimental methods too exhaustive and gave the trees no chance 
of imitating the growth conditions under which Brown Bast appears 
normally. 

Keuchenius points out that “ interruptions of metabobc assirai- 
lation provide an impossible explanation, because the worst 
interruption and simultaneously the severest exhaustion would be 
^ expected in the wintering season, when the yields of the trees decrease 
and reserves are consumed by the formation of new leaf. The facts 
however prove that during this period which coincides with the dry 
season the disease percentage falls.” This directly supports our 
views ; by the reduction in yield the trees are afforded some measure 
of protection against Brown Bast attacks and so a fall in the disease 
percentage might be expected. The wounding influence during the 
wintering period remains the same, further evidence to support our 
view that in the problem of Brown Bast as related to routine tapping, 
the wounding influence is of small significance, if any. 

He says further “ Another fact of importance which cannot be 
explained by the physiologists, namely the Metastase. Physiological 
theories, whether based on exhaustion, wound reaction or metabolic 
interruptions may explain that Brown Bast will not spread 
when the tree is rested (our results show that under certain condi- 
tions, in a fair percentage of cases Brovrn Bast spreads even if the 
tree is rested), but it remains inexplicable that the spreading may be 
prevented by isolation of the affected area, though the tapp ng is 
^ntinued outside thereof. For if exhaustion, wound reaction or 
interruptions of nutrition were the cause, the cutting of isolation 
channels would further aggravate the supposed causes and the 
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** disease would reappear immediately (sic.) on a new tappinj' surface. 
‘‘ That however, does not happen w^hich proves that the physiological 
“ theory fails in many respects.” \Vith reference to the cutting of 
isolation channels aggravating the cause, increased wounding will 
have little effect, according to our evidence. Interruptions of nutri- 
tion are probably of little importance as respects the transport of 
elaborated food materials for reasons given above. The third objec- 
tion that exhaustion does not account for the peculiarities observed 
depends largely on what is meant by exhaustion. Accepting our explana- 
tion of the water relations being of primary importance, this objection 
cannot be upheld. We have, at least, shown that previously Brown 
Basted trees develop the aftecUon more rapidly than normal trees, so 
that even if the reappearance of Brown Bast on a new tapping surface 
after being isolated by deep cuts is not so immediate as to satisfy 
Keuchenius’s demands, they still retain their capacity for an early 
appearance of Brown Bast. Further to our views, the water relation- 
ships in the cortical tissues, are purely local and any degeneration 
would be progressive, one individual cell affecting its nearest neigh- 
bours just as the water transfer is from cell to cell according to the 
osmotic balance. Therefore there is no reason to expect that Brown 
Bast will reappear immediately on a fresh tapping surface .after an 
affected panel has been treated by an isolation cut. Local progressive 
degeneration would certainly be prevented by isolation cuts made in 
healthy tissue below the diseased area. Moreover, rapid or slow 
spread would depend largely on the in,dividuality of the tree. 


Most of his arguments run on the same linos and seem to be 
based on general observations which have been obtained by various 
investigators over large areas or on experiinental plots which have 
not satisfied the requisite conditions. Many of our results are in line 
with those of Keueheiiius and had he accepted the nei»ati\- rt -u!’" 
his own ulor'uliilion (xpennuMils ))rol)anl\ li* mm* tfie 

< ^ w b:( It s nio."! o '•!»• 'nhti in.u’^.j There 

..ihoi niiUUir lo whioii he aiiaciit^s importance and to 
wdiich we offer objection, lie strongly emphasises the results he 
obtained by putting horizontal tapping cuts on T6 trees and then 
covering the cuts thoroughly on alternate trees with thick strips of 
cotton wool soaked either with a 0.1% solution of Mercuric Chloride 
or with dirty ditchwater. In 80 days 8 out of 37 trees with the cuts 
covered with the ditchwater soaked cotton wool had Brown Bast 
while only 2 of the di trees with the disinfected cuts showed Brown 
Bast* He considers that this experiment strongly supports the infec- 
tion theory and also explains the influence of light and moisture. 
Apart from the two disinfected trees getting Brown Bast, all our 
experiments show that such differences are to be expected in individual 
plots, and it was because of differences of similar mi^gnitude that in 
all tapping experiments a three monthly period of preliminary 
experimental heavy tapping with all the plots to ^bo compared was 
considered absolutely hecessary before any conclusions could be drawn 
from the final results. In any case such experiments seem to be 
leading a long distance away. from the important point in this problem, 
which is the development of this affectpn under ordinary tapping 
conditions. 



Sanderson and Sutclifi'e (J^) in an appendix referring specially 
to “ Dry Trees ” emphasise the importance of the latex vessels in the 
water economy of the cortical tissues. Tlieir explanation for the 
phenomenon of “ Dry Trees ’* is practically on the same linens as the 
one we offer for the appearance of Ihown Bast symtoms. They 
apparently regard “ Dry Trees and “ I3rown Bast ” trees as repre^ 
senting two distinct classes of iihenoiuena and say “ A tree may quickly 
recover from temporary dryness by resting, if Brown Bast is not 
present ; when the dry condition, either ])artially or wholly, is due to 
Brown Bast, no such recovery results by resting.” 

Our results are in complete accord with those of Kenchenius ((>) 
on this point and show that in the great majority of cases, it J>rown 
Bast is spotted early, resting for a, month is sufficient to enable the 
tree to recover, hut if tapping is continued and as a result, tlio 
affected portion allowed to increase until a large area is involved, a 
progressive series of phenomena follow, ihe end result of the series 
being the formation of “ Burrs ” “ Dry Trees ** may be regarded, in 

our opinion, as a half-way stage ; the trees go “ dry” and this rofiisa! 
to yield affonis them a uieasiueof self -protection against the appro- 
aching symtoms of I3rown Bast. The behaviour of Plot A and Plot 
G in our Part 111 experiments, in which eomjiaratively large numbers 
of “Dry Trees ” appeared without definite Brown Bast symptoms, 
supports this view. The bark areas being tapped above isolation cfiits 
begin to give latex yields wiiich decrease rapidly as the tapping cut 
comes within two inches of the isolation cut, most probably owing 
to the failure of water which should liavo been supplied to the latex 
vesaeis by the adjacent cortical tissues A similar explanation satislies 
for lihe number of “ Dry Trees ” which usually appear during the 
wintering season. 

Thus if the observations of Kenchenius and our own regarding 
the efficacy of resting trees suffering frolu slight attacks of undoubk‘d 
Brown Bast are acctqitod it will be soon that Banderson and Sutcliffe’s 
view agrees with that presented in this pajier ; at least no hard and 
fast line can be drawn to separate Brown Bast trees and Dry Trw,s” 
on the basis they adopt. 

A ‘ physiological ’ tlU'ofy is the only one which covers tie' 
experimental observations. We haveobsicved a direct cm relation 
between increase in yield ahd increase in pi'rcontage nuinl)('r of Brown 
Bast cases and shown further that Brown Bast may mertuso ditrinn* 
dry periods, so tliat the influences of Rainfall and Moisture are not of 
supreme importance, fn all our heavy tapping experiments on 
Castleton the ditforonces wore sufficiently largo to prove the stafcoment 
that the number of Brown Bast cases under heavy tapping or excessive* 
yielding increases out of all proportion to the extra amount of dry 
rubber obtained. This in itself indicates that the water content of tho 
latex is of more significance in the initiation df Brown Bast symptoms 
than the dry rubber content. 

A strimg ' argument cplnes lip in our Patt o restrlte/ where wo 
showed that “ Bad yielders may develop Brown Biist more reaijdily 
thah OOniparAtivel’y good yieldct^ **, and that the significant fotlture of 
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trees remaining free from Brown Bast imrlor heavy tapping was the 
steady, non-fliictnating yield over the experimental period. The 
steady yield, high or low, indicates a balanced condition for the 
physiological activities of the tree and as long as the balance is main- 
tained, tliere appears to be no excessive strain. As the junior author 
noted in the field, a sudden increase or decrease in the yield was a 
practically sure indication that a Brown Bast attack was imminent. 

Fluctuations in yield mean considerable interference with a 
balanced condition in the water transmitting tissues associated with 
the supply to the latex vessels and this may bring about an abnormal 
condition which finally leads to the production of bye -products not 
usually associated with the healthy activities of the cortical tissues. 

The sudden rise in percentage number of Brown Bast cases is 
difficult to explain and no suggestions can be made without further 
confirmatory experiments. It might be mentioned that these field 
ex})erimonts were under the supervision of three diflercnt officers 
during the four years experimental period and all reported the same 
phenomenon. 

B(H^ent work on phytopathological problems has brought into 
promin(‘nc(‘ the importance of a stable water balance if a healthy 
condition IS to be maintained. Kecently Mason (i) working on 
‘ I fie- Back ’ of Limes in Montserrat, a very serious disease, cautiously 
concluded that rnpid nnri reiieated tluctuations in the water supply of 
the growing tissues is at bnist as important a factor as any other in 
causing W)ie-Ba(*k of Limes* A similar exiilanatiuii has been 
suggf'sted for shedding of (loUon Bolls m tiie West Indies. It is be- 
coming recognised more and more, tliat important as insect pests and 
fungus disenses an*, tlie physiological condition of the host plant is 
ofien the first factor in the incidence of tlie disease. 

A cautious aM.itu'le regarding the interpretation of the data 
obtained in our (‘Xfienmental work must bo maintained but wo feel 
some confidence in so far as the evidence obtained by Kouchenius runs 
on much the same lines as that contained in the present investigation. 
So far only the fringe of this complicated subject has boon touched 
and for a complete explanation t<*aui work is a necessity. A close 
examination of soil conditions, correlated with expermioutal tapping 
and histological work would undoubtedly give much invaluable 
information, but pressure of other work prevents us carrying on o<j.copt 
in regard to small details. 

Investigations .in Relation to Planting Polkt. 

The period covered by the experiments has been noteworthy 
because of the attention given to the possibilities of increasing indivi- 
dual yields by seed selection and bud-grafting. As bud-grafting has 
been shown to be easy and successful of operation this method has 
been mostly used and in cases on a large scale. 

The production of high-yielding trees by artificial breeding .joins 
issue with the probability of high yielding being the prime factor in 
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the cause of Brown Bast. This brings up the vital question of disease 
probabilities in future generations of trees which have a definitely 
higher yielding capacity than the imrent trees. 

We do not intend to deal folly with the disease aspect in relation 
to future production in high yielding trees : this has lieen done in a 
previous aiticlo (13). A brief sketch may bo given here. 

Higher yielding trees will have physiological activities of a 
different order than present day trees so that present day behaviour 
gives us a doubtful guiding line. This may be pointed in many cases 
by the results obtained in our tapping experiments, if we assume that 
the high yields obtained by heavy tapping under present day condi- 
tions will be equivalent to the possibly higher yields to be obtained 
under a lighter system in the plantations developed by vegetative 
reproduction. Part I shows that the usual reIationshij)s observed 
under light tapping systems does not hold for a heavy tapping system ; 
Part III shows an experiment indicating a similar feature when tapp- 
ing at mid-dny showed very little decrease compared with similar 
tapping early in the day. With reference to Brown Bast experiments, 
under routine tapping, Keuchenius strongly omidiasises the fact that 
resting the tree will result in the disappearance of the symptoms, 
whereas under heavy tapping, a fair ixircentage continued to spread, 
despite resting. 

Tiiese facts indicate that it is doubtful if wo can assume that 
objections to the policy of developing high yielding trees by vegetative 
selection w’ill, with caro in the future, he easily overcome. Such 
dogmatic statements are not helpful in the least. The facis are as 
follows : 

Rubber planting has been rendered unprofitable in British Guiana 
owing to the attacks of a leaf fungus. This species of fungus has not 
been recorded in the Middle East but close relatives exist. 

Leaf-fall in Burma and Ceylon, caused by Phptopthora Meadif^ 
causes large losses of crop. Up-to-date, loaf fall duo to this cause is 
unknown in Malaya, 

All phytopatbologists are aware of the delicate balance of 
conditions wdiicli determine attacks by fungi. There are many cases 
cf crops being attacked in one locality, and a locality near enough to 
be infected and growing the same crop, is free. There is no 
definite evidence on which to base any explanation in many cases, 
though in others such phenomena arc definitely connecte^l woth early 
sowing, late flowering — the plants growing and producing their croj> 
during periods unfavourable to the growth of the fungus. 

This delicate adjustment of conditions can be well illustrated by 
Malayan experience. Black Stripe was considered a serious disease 
in 1910 in Ceylon and Java, but no evidence of this disease was found 
in Malaya until 1916. Now this disease regularly appears as epidemic 
in certain areas in Malaya where climatic conditions favour the 
/• development of the fungus. No adequate reason can be adduced for 
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the long immunity enjoyed by Malayan estates in respect of Black 
Stripe disease. 

Again in 191(1 Mouldy Rot made its appearance. No records of 
the causal fungus in Malaya {Sphaeronevia fimhriatum) existed 
previously and though since recorded in Java, Ceylon and India 
remain free. The disease is becoming widespread throughout Malaya 
and although we have no definite evidence, the indications lead us to 
suspect a definite increase in virulence. 

It is obvious that such abstruse matters can only be guarded 
against with the greatest difficulty and if similar phenomena which 
favoured a disease difficult of control were in evidence the chances are 
enormously in favour of the disease causing organism. It follows 
from the phytopathological point of view that all tendencies towards 
increasing the chances of fungi for attacking rubber trees should be 
strongly discouraged. 

As we have indicated, conditions favourable or unfavourable for 
development of disease-causing organisms do not remain stable. It is 
quite possible that certain small changes in atmospheric conditions 
resulting from the opening up of largo areas of rubber, with the conse- 
quent cutting down of jungle, have been primarily responsible for the 
appearance of Black Stripe and Mouldy Rot diseases. These small 
changes in atmospheric conditions are continually taking place and 
combined with any tendency towards progressive favoritism for fungal 
attacks, are decidedly to be guarded against. 

There is little doubt that the policy of developing high-yielding 
trees will give a strong bias towards rendering the leaves of Ifcvea 
hriiHiliensifi more liable to attack from fungi ; to this should be 
coupled the fact that high yielding stands will contain a less number 
of trees per-acre, so that losses of single trees could not be viewed with 
equanimity. Further, it is difficult to conceive of successful spraying 
operations owing to mechanical difficulties even if we disregard 
expense. These facts taken into consideration with the not too satis- 
factory records from Bud-grafted trees and the experimental evidence 
brought forth in this bulletin to show that yields and Brown Bast are 
definitely connected lead us to think we are justified in preaching 
caution and insisting that vegetative production of high-yielding trees 
is still in an experimental stage. The justification for this attitude is 
amplified by the extracts following this article, from recent lectures 
given by two of the leading scientists in Java, who have been investi- 
gating the possibilities of propagating higher-yielding trees. 

Treatment. 

This question need not be dealt with in detail here. Descrip- 
tions of methods so far practised i.e. light scraping and tarring, deep 
scraping and tarring, stripping, can be found in other publications (2) 
and (11). 

Stripping has been favorably considered by some investigators 
and a complete and detailed account can be found in Sanderson and 



Sutcliffe’s recent work (13). This method is of considerable utility, 
when small portions of affected bark have to be removed. 

Our investigations confirm those of Keuchenius and show that 
under present day conditions, if careful supervision is given and every 
effort made to spot Brown Bast as early as possible, in the majority 
of cases resting for a month is sufficient to arrest the spread of the 
disease. If an area of bark of any extent is involved, the affected area 
should be isolated by deep cuts to the wood. This method was tried 
early in 191(S by the Brown Bast Investigation Committee in Malaya, 
but it was reported that boring beetles attacked the tree through the 
dying patches of affected bark, and the method did not find favour. 
Evidently this objection has not proved a serious one in Sumatra, but 
it is probable that attacks of boring beetles might interfere with the 
success of this method in Malaya, when practised on a large scale. 
Up-to-date the senior writer has not observed boring beetles entering 
bark patches of Brown Bast affected tissue w^hen isolated by deep cuts, 
but some previous work (15) indicates the possibility of this happen- 
ing. There has been little opportunity to test this method over the 
last four years, since restricted yields have been the order of the day, 
so a definite opinion, for or against, cannot bo given. However, we 
are of the opinion that deep isolation cuts wull provide the most 
effective method, combined with economy, of preventing the extension 
of Brown Bast in affected trees. 

(1) Evidence obtained from prolonged tapping experiments is 
strongly in favour of the “ Physiological ” origin of Brown Bast. 

(2) Evidence shows that over-extraction of latex is the most 
important factor in initiating Brown Bast : no definite correlations 
have been established as between other factors i.e. rainfall, etc. 


The authors wish to acknowdodge their indebtedness to Mr. W. 
Malcolm Miller who officiated as Assistant Mycologist for some 
months and did much recording work ; to Mr. T. 1). Marsh, who took 
cliarge of Castletori Estate when the junior author w^ont on leave. 
Wo are specially indebted to Mr. W. N. C. Belgravo, Plant Physiolo- 
gist, who not only aided the work by constant discussion and sugges- 
tions but placed the results of much unpublished work at our 
disposal. 
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HBVEA SELBerieX. 


EXTRACTS PROM RECENT LECTURES 

]]Y 

Dr. C. Hkusser ani> Dr. P. J. S. Ckaver. 

ri^IIE following? is extracted as printed in the Archiof Voor do 
][ Rubber Culture ~Juli Dr. IJeusser’s concluding remarks 

are as follows : — " 

ConcliKhnq rewarkn.--' Thi'A concludes the present position of 
Hevea selection in our oxpornnontal station.'’ 

Yon can see that we have boon able with the co-oporation of the 
estati^s to begin selection work with a bberal su])])ly of starting 
niaterial and wt' have approached the problem from different sides , 
])erhaps you got the impression that we have startoil studying too 
many inobloms at the* sniiie time. I can well iiiiagine, that at first 
sight it would seem better to take each (jiiestion sojiarately and to 
s()lv(' it by Ifir^e siiujile experiments with large control plots. With 
annual cr^^]is this would be the correct method, with a perennial tree 
cultivation like the Hevea tree, wlirrr f urihormorc iliv srieafion irork 
ts sl/JI at av ohniipnt(tr]i }it(((/r, we must take other stops. To ho able 
to accomplish sonu'thing in a lib' time it is noct'ssary to start with a 
hire(> nuiuher of trees, and the ex]ieriments for the explanation of the 
<lii(“^tions should h(‘ acciuiiulatcd. Tn this manner it is po^isihle that 
uun('(*<‘ssary woik may lie done, yi't time is saved. 'Po begin with tlie 
expormuuiis pbould not be too exbmsixe, each large selection experi- 
ment takfN so mucli spa^’c* and is so cf)stiv that it must be ensured 
that tb(‘ ])hintation can Ix^ worked later on. A failure in a 
tobacco fi(d(l can hi' ch'ared away in three months, a selection garden 
of lf(‘V(‘{i must howev(‘r hocomo a tapping field, and at worst it must 
not hix'oino inferior to an ordinary ]dot. W(‘ started in the first place 
with the a, nil of working out the ]U’()hlem as i|uickly as po^^sihle by 
small luanv sided expi'nimaits aud have now come to a point w’here 
practice can aln'ady wnth advantage make use of the results obtained. 
VVe poss(‘ss mother trees whose hud-grafts wdll give a much iiiglier 
yield than the presi'ut ])lantation tr(‘Os. Eurtljor w^e know^ that select- 
ed seed also wdll recoin ponso the costs and trouble expended, by giving 
a higher production, and we have signs whicli indicate that we will 
shortly be successful in isolating a high yielding race. 77n’ time h(i$ 
now come for makniq tJiorouqh experiments on a lanje srale. 

Interesting results from Bud-grafts are giv(‘n by Dr. Heusser in 
tlie followdng paras : — 

Up to the present time bud-grafts from r>0 diff<*rent mother trees 
wore tapped. As w^as to be expected, not - all of them proved to he 


•*Note^ Italics mine? (A.S.) 
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good ; the productivity of the sundry clones was very different. We 
divided them into three groups, according to the results of the first 
tapping experiments. 

I. Clones whieh are expected to yield more than double the 
yield obtained from unselected seedlings of the same age. These are 
A. V. B. 0. S. mother trees Nos. 83, 36, 49, 50, 52, 80, 152. 

II. Clones which are good but from which for different reasons 
we await further data until we definitely pass them or not. To these 
the following numbeiB belong ; 31, 35, 60, 65, 74, 93, 135, 139, 142, 
144, 147, 151, 163, 174. 

III. Clones which we have rejected and which were eliminated. 
Of a few only, a small number of trees are being retained for scientific 
purposes. Those rejected were Nos. 8, 9, 23, 51, 71} 149, 150, 82. 

To confirm the results of the first tapping experiments and to 
ascertain the increase of production, the clones of the first group and 
also, part of the second group were tapped regularly every alternate 
month since the beginning of this year. The results will be published 
in detail in due time. I want to demonstrate to you some of the 
latest results. Clone 50, seven trees, 5 years old, gave an average of 
16.83 grams per tree per day in January (16-30 Jan.) 

I have the last monthly tapping results here (February) from 
our very best developed bud-graft. No. 16 of Clone No. 80. The yield 
for 20 days is an average of 24.4 grams per day ; you can see what 
respectable little sheets they are. 

Clone No* 33 (10 bud-grafts) gave an average of 12.4 grams in 
January. If we make a comparison between the yield of bud-grafts 
from No. 33 with the December yield of the illegitimate seedlings from 
No. 188 then this is by far in favour of the bud-grafts, in spite of the 
fact that they are a year younger.*' 

The following are extracts from a lecture by Dr. Ciamer. 

The danger of mistakes, — “It is evident that during the 
planting mistakes have been made, and probably during the 
budding also. It is not my purpose to pass over this case ; 
for by paying some more attention to it one can learn a 
useful lesson from it. He who has layed out pure plantings will 
know bow easily such mistakes are made and how difficult it is to 
prevent them. The conclusion I will draw from it is in the main : 
for a practical planter it is generally very difficult to lay out pure 
plantings from different numbers. We cannot take enough precautions 
to prevent mistakes ; by marking with bamboo sticks ; by budding 
of each number on its own seedling bed, planting the different numbers 
on successive days and such measures we can work in that direction* 
And the second conclusion is as follows : Arrange everything so that 
later a careful botanical investigation can be carried on and if necess- 
ary the figures again can be classified. This will be possible by 
measuring the yield per lowest unit per tree* So we could correct 
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all figures, which in our tables were worked out in averages and after 
the trees primarily had been identified, calculate them again and 
classify them in the right way." 

“ I will call your attention to one other source of mistakes. It 
occurs that the scion dies immediately after the planting and the stock 
grows a sucker, which, when the plant is not examined carefully may 
easily be supposed to be a growing budding, even on already older 
plants on which the sucker with its smoother and different coloured 
bark at first may contrast with the stem of the stump- Expecially 
with the scions planted between green manures, which hide the lower 
part and make difficult the exact examination of the trees, there is a 
danger for such impurities. Therefore I should advise everybody: 
examine your planting of buddings, plant after plant and look out for 
suckers of stumps. Especially in the experiment garden in the 
Lam pongs we several times were able to discover these impurities,’* 

Finishing discussion. — “We have reviewed here the most 
important data obtained by studying our Heveas in the first year of 
tapping. As much as possible 1 have kept to the facts, leaving out 
discussion of the advantages and disadvantages which buddings may 
have over seedlings. I have tried to publish sufficient details for the 
planter to enable him to consider these advantages and disadvantages 
himself. Our material is not abundant, we have only an experience 
covering ond. yea7\ so it seems to be possible that when there will be 
more data available we will have to revise our opinion on some points. 
This seems to me less prejudical than to leave different points undis- 
cussed which even can make us better acquainted with the development 
of budded trees.” 

**The best thing to do by far, is to start this work on a small scale 
and to plant a field of buddings even when it is only possible on a 

small scale Another thing 

to call your attention to is, that some of thp trees in the ‘Cultuurtuin’ 
deserve very much to be used for experiments with buddings, especi- 
ally because w'e already know that their buddings give very satisfac* 
tory yields. Some time ago I brought together in the Experiment 
Garden in the Lampong s a good number- -some times of buddings, 
from high yielding Heveas in West, Central and East Java. Only 
a very few of them appeared to be superior as budding. A typical 
warning example shows tree Bg. which in the plantation w^as known 
as a very high yielder. The tree stood absolutely isolated ; undoub- 
tedly this favourable condition has had a great influence upon the 
yield. Afterwards the buddings do not appear to be peculiarly high 
yielding at all. It is not at all sure that all numbers— if we make 
buddings from our best yielders-will give high yields. If one wishes 
to do something in this field and to look out for high budding 
numbers, then first of all descendants from each mother tree must be 
kept together and separated from those of the other trees. Only in 
this way a good idea about the quality of the mother tree for the 
growing of high yielding buddings can be formed.” 

“ To judge whether a number is fit for budding mothertree we 
must not only direct our attention to the yield of it. Other characters 
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too must be taken into consideration. Besides a high yield a fast 
growth and also a conical stem are generally desired, both in connec- 
tion with an early production ; another desirable character is resistance 
against brown bast disease ” 

“Until now I have kept to figures and facts. Wo used them as 
data for comparing the advantages and disadvantages of buddings 
against seedlings and we tried to call your attention to a second 
point : — the greater uniformity of buddings certainly a marked 
advantage for the plantation work. But the budding process contains 
still many more possibilities. 

“ Jn the ‘ Cultuurtuin ’ ; we already succeed in budding on each 
other very dilferent siiecies of Tfevoa. We also know that scion and 
stock have an influence ujion each other while they may differ in many 
respects. The possibility of bringing together by budding, parts of 
trees belonging to diihu’ent species enables us to build up llevea trees 
of which root and stem have characters which meet special require- 
ments, especially as to the soil.” 

“ Many hereditnry characters .slumber in the cells of tlio wild 
Hoveas in the virgin forests of the Amazon basin. These characters 
can be put in service for our general purpose : -to decrease as much as 
possible the sacrifices of labour and capital necessary for getting a ton 
of rubber. Once I had the opportunity inystdf to make a grab in that 
treasure chamber of uatnre. I got several new varieties of Ifcvpa 
braHiUeuHis and some other species of llevea. They begin now to 
fruit so they can be used for further multiplication. Wo arc now 
starting further budding experiments with them. 

Mpaninhilc all ihts /,s onh/ in the Im/nnuiuf When our work 
will he somewhat further 1 ho]>e to meet you in the ‘ Cultuurtmn ' 
again to discuss the results."’ 

In. several articles relating to Bud-grafting and allu'd work, other 
workers have referred to the critaial attitiuh' of tluj writer and his 
colleagues towards this question. Our criticisms have never been 
inspired because of studied opposition, but merelv with a desire to 
maintain tlie correct scientific attitude and if possible to point eventu- 
alities. Tliatoiir criticisms were valid is obvious from the (piotations 
given above. We liave |)leade<l that groat care must ho observed if 
reliance has to Ini placed on results — a point stressed by Dr. Urainer, 
in his references to the danger of mistakes ; that the work was still in 
the experimental stage, f — a necessary and invaluable experiment hut 
— an experiment,) --a point stressed by Dr. Heusser in his “ 1’he time 
has now come for making thorough exponments on a large scale, 
and by Dr. Cramer — “ Meanwhile all this is only in the beginning.’" 
The disease aspect is obvious to all scientific workers, and with 
reference to Brown Bast both Dr. Heusser and Dr. Cramer evidently 
realise it as a factor of importance ; the wider aspect of probable new 
diseases should not be forgotton however. It was pointed out early in 
1923 by one of the officers of this Department (W.N.C.B.) that if any 
iSuccess is obtained, it v/ill only be from a limited number of mother 
trees which bud true as regards yield and advice was given to Malayan 
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estates contemplating budding to lay down test plots of say 1 acre 
each. Dr. Cramer gives similar advice. The value of this advice is 
reflected in Dr. Heusser’s results; out of 29 mentioned he could 
select 7 clones only which definitely could be said to have all the 
necessary advantages. Our attitude can be summed up in the words 
of the Plant Physiologist (Mr. W. N. C. Belgrave) in a lecture given 
at Malacca in July 1922. “One point is certain, work must be under- 
taken in Malaya without delay. The only test is that of growth and 
tapping, a matter of six years at least — this sorting out of mother trees 
should be undertaken soon, so that should bud -grafting prove success- 
ful we may not be left behind.” 

How far do the results presented in the lectures of Di*. Ileusser 
and Dr. Cramer meet this attitude ? Dr. Heusser gives results of 
only 1 1 tappings but says the results will be published in full detail in 
due time. The tappings were started at the beginning of 1924 and the 
lecture delivered on 3rd March 1924, so that only two months tapping 
records could be available. There is no with to make destructive 
criticism on such a point, but it is patently obvious that longer tapping 
records are necessary before any sound conclusions can be drawn. 

Relating to questions of yield one other point may be made. 
The general growth conditions will impose a limit upon ultimate 
yields, so that cultivation in the form of manuring etc. must be 
undertaken if yields are to be unlimited. At what point will this 
limit be imposed ? Attention may be drawn to the I Spiral plot in 
the preceding article which over a tapping period of 26 months gave 
an average monthly tree yield of 1.34 lbs. Assuming 100 trees to the 
acre and tapping daily, a total of 1608 lbs. per acre is realised. If 
unlimited yields are desired, tapping systems can be devised on present 
day trees in Malaya which would give astounding yields if the health 
of the trees were not considered. Thus the vital distinction in bud- 
grafting work is the question of resistance or non-resistance to disease 
KB.j will Hevea bud-grafts give higher yields and maintain the disease 
resisting capacity of present-day trees. As we have pointed out — 
there is no definite guiding line ; — only experiment ean give us 
information, and there are indications that the disease factor may 
come to be considered of major importance. 


A. 8. 
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Oil Seeds. 


Castor (Bombay) 

- 

£29.7.6 per ton. 


Copra (Ceylon) 

- 

£31 


Do. (Straits) 

- 

£29.17.6 „ 


Cotton (Egyptian) 

- 

£13.2.6 „ 


Do. (Bombay) 

- 

£11 


Croton 

- 

27/C — o2/C per cwt. 

Desiccated Coconut (fine) 

- 

40/6 


Do. (medium) 

- 

40/- 


Do. (coarse) 

- 

44/- 


Gingelly (Chinese) 

- 

£26.7.6 per ton. 


Groundnuts (Gambia, undecorticated) 

- 

£19 


Do. (Chinese, decorticated’) 

- 

£25.5 


Linseed (Bombay) 

- 

£22.12.6 „ 


Do. (Plate) 

- 

£20.».» 


Palm Kernels (West Africa) 

- 

£20.15 


Oils. 




Castor (Madras) 


74/6 per cwt 


Do. ( pharmaceutical) 


78/- „ 


Do. ( 1st pressing) 


73/- „ 


Do. (2nd pressing) 


71/6 „ 


Coconut (Cochin) 


58/- „ 


Do. (Ceylon) 


47/3 „ 


Cotton seed (Egyptian, crude) 


4 4/- „ 


Do. (Bombay) 


41/6 „ 


Groundnut (Oriental, crude) 


48/- „ 


Do. (English) 


49/- „ 


Linseed (Calcutta) 


42/- „ 


Do, (Plate) 

- 

41/- ,t 


Palm (Lagos) 


£39.10 per ton. 


Do. (Sumatra) 


£86.2.6 


Palm kernel 


42/- per cwt. 


Oil eakes* 




Coconut 

- 

£10.10 per t 

Cotton (Egyptian seed) 

- 

£9.-£9.5 

»» 

Do. (Bombay seed) 

- 

£8.5 


Groundnut (undecorticated) 

- 

£10.12.6 


Do, (decorticated, 50% oil and 



albuminoids) 

- 

£12.15 


Linseed 

- 

£13.15— £14 


Palm kernel 

- 

£7.10— £7.12.6 


Bsseiitfal Oils. 




Cajeput 

- 

3/- per lb. 


Camphor (Chinese, crude) 

- 

2/7 .. 


Do. (Japanese, refined) 

- 

2/11 „ 
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Essential Oils.— 


Camphor (niH 

- 

fiO/- — 05/- per cwt. 

Cinnamon (Ceylon, leaf) 

- 

5o(l. —0(1. per 07 .. 

Citronella (Ceylon) 

- 

3/3 per lb. 

T)o. (Java) 

- 

3/4 

Clove 

- 

7/— 7/6 

Lemon grass (Cochin) 

- 

3/6 

Lime (West Indian, expressed) 

- 

«/- 

Do. ( do. distilled) 

- 

5/3— S/0 „ 

Patchouli (Penang) 

- 

16/0 

Do. (Mysore) 

- 

22/6 

Vetiver (Bourbon) 

- 

50/- 

Spices. 

Capsicums (East Indian) 

- 

10/- — 45/- per ewi 

Do. (Nyassaland) 

- 

(>0/ - G5/- „ 

Chillies (Zanzibar) 

- 

35/— 10/- 

Do. (Nyassaland) 

* 

50/ — r>o/- 

Do. ( J apan ) 

- 

IBl/- 

Cinnamon (Ceylon) 

- 

lld. — 1/2 per Ib- 

Cloves (Zanzibar) 

- 

t/— 1/1 „ 

Do. (Penang) 

- 

2/4; -5 /- 

Ginger (Japan) 

- 

80/- —05/- per cwl 

Do. (Jamaica) 

- 

140/ — 110/. 

^face (Bombay and Penang) 

- 

2/ 1 —8 - ix)r lb. 

Nutmegs (Singapore and P^^nang) — 

lie’s 

- 

2/- 

HO’s 

- 

2,4 

b I’s — 5 4 ’s 

- 

‘2 '5—2/0 „ 

Popper (Singapore, black) 

- 

■5(1. M 

Do. ( do, white) 

- 

f<(l. 

Turmeric ( Bengal ) 

- 

SO - per cwt. 

Drugs, 

Cinchona Bark 

- 

According to analysis. 

Cocaine ( hydrochloride) 

- 

1() , 3 per oz. 

Ipecacuanha (Matto Grosso) 

- 

8/B — 8/G per lb. 

Natural Dyestuffs and Extracts. 

Annatto (seed) 

1/1 — 1/2 per lb. 

Gambier (block) 

- 

G5/- per cwt 

Do. (cubes) 

- 

80/— -90/- „ 

Gums and Resins. 

Damar (Singapore) 

- 

30/ — 150/- per cwt 

Do. (Batavia) 

- 

120/- -100/- „ 

Dragon’s blood (reeds) 

- 

;£18— £20 „ 

Do. (lump) 

- 

£11— £28 

Guttapercha (genuine) 

- 

2/n — 0/- per lb. 

Do. (Sarawak) 

- 

3/— 4/- 

Do. (Siak, reboiled) 

- 

lOd. 

Jelutong 

- 

£30 — £60 per ton. 
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Fibres. 


Cotton (American Ord. to F.G.M.) 

Do. (Egyptian Sakellaridis, G.F. to 
fine) 

Hemp (Manila, “J” grade) 

Do. (Mauritius) 

Do. (New Zealand) 

Do. (Sisal) 

Kapok (Indian) 

Do. (Java) 


15..3M.— 17.39d, per IK 

24.50d.— 27.85d. „ 

£42 per ton. 

£35-^£46 

£35.10— £37.10 „ 

£21~£42.10 

9d. per lb. 

1/3 „ 


Foodstuffs. 


Cocoa (CeyIon» plantation) 
Coffee (Malay, plantation) 

Do. (Malay, Liberian) 

Sago (pearl) 

Do. (flour) 

Sugar (Java, white) 

Tapioca (Penang, flake) 

Do. (Penang, flour) 

Gbemlcals. 

Acetic acid (glacial) 

Do. (80%comml.) 

Acetone (pure) 

Ammonia (.880) 

Calcium acetate (grey) 

Citric acid 
Creosote 

Formalin (-10% vol.) 

Lime Juice (raw) 

Do. (concentrated) 

Sodium bisulphite (()0---(i2%) 
Sodium sulphite (anhydrous) 


60/ — 98/-percwt (in bond) 
100/— 180/. „ 
rs/— 83/- ,. 

25/— 28/. „ 

17/0—18/6 „ 

20/5 per cwt (excluding 
duty) 

3fd. — 4d. per lb. 

18/ — 22/- per cwt. 


£69 per ton. 

^*43 
£100 

£19— £20 
l/5i — 1/G per lb. 

6d. per gallon. 

£54 per ton. 

1/9 — 3/- per gallon. 
£21 — £22 per basis.*^ 
£18— £19 per ton 
£27.10 £28.10 „ 


Basis = 108 gallons, 61 ounces Citric Acid per gallon. 
Received for pnhlication It^th SeptemheVy 1924. 
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SlSnL HEMP. 

By H. W. Jack, K. O. Bishop and J. N. Milst 

T he purpose of this paper is to draw attention briefly, to the 
industrial possibilities of Sisal Hemp {Auave Himlana, T\‘rrino.) 
Ill Malaya, since records compiled by the Department of Agri- 
culture' show that ibis croj) can bo grown successfully under local 
conditions and that tbe leaves contain a good average jiercentage of 
fibre of suitable length and tiuality. Moreover, as will b(3 shown later, 
the present supply is insufficient to meet the existing demand for sisal, 
and there are indications that this demand will increase in the future. 


(hilMATK. 

Sisal is by nature a tropical plant and its cultivation is most 
successful only where intense heat prevails during the greater part of 
the year, but the plant, being very hardy, has gradually become 
naturalised in most of the warm temperate regions of the globe and 
appears to thrive well within a belt extending thirty degrees north 
and south of the E(iuator. 

Being physically adapted to withstand drought, sisal attains its 
optimum develo]unent in regions where a moderately long dry spell is 
customary, but the plant possesses a wonderful range of adaptability 
since it has been found to grow well under very humid conditions. 
Humid conditions accelerate the flowering period, but ajipear to liavo 
no material effect upon tbe quality of the fibre or upon the percentage 
of fibre obtainable from the leaves. Such conditions promote regular 
cropping. 

The rainfall appears to be immaterial, provided that where it is 
low (25-40 inches) the soil is well cultivated and is capable of retain- 
ing a fair amount of moisture and that where the rainfall is high, 
drainage (preferably natural) is satisfactory as nothing retards the 
growth of the sisal plant so effectively as stagnant water either above 
or below the surface. 

While the chief climatic requirement, assuming that the soil is 
suitable, is abundant sunshine, seasonal changes are advantageous in 
that a wet season greatly assists planting operations while dry weather 
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tends to reduce production costs, though the effect on the total output 
is unknown at present. 

In Kenya, near the coast, sisal is reported to produce a 
higher percentage of fibre of a finer grade than that grown in the 
uplands, but inland a larger yield per acre is said to be obtained 
though in this regard opinions appear to differ and the evidence is 
inconclusive. 


Habitat and Extension. 

Sisal Hemp, so called from the name of the port in Yucatan 
from which it was first exported, is indigenous to tropical South 
America, Mexico and the Southern States of North America, but has 
gradually been introduced into most tropical countries and by culti- 
vation has also become acclimatised in most warm temporate regions. 

The plant is now well established in Florida, the West Indies, 
Africa (East, South and West), India Indo-China, the Dutch East 
Indies, the Philippines, Hawii, Papua, Fiji and the tropical parts of 
Australia, though commercial success in some of these countries still 
remains to be proved and depends largely on the abundance of cheap 
labour and transport conditions. Some closely allied species have 
even become naturalised on the hills of India up to an altitude of 

6.000 feet where the atmosphere is not too moist and where sunshine 
is plentiful, and excellent crops of sisal are reported in Kenya at 

5.000 feet. 

The earliest efforts to introduce the fibre into commerce were 
made in Mexico in 1839, but it was found that the primitive methods 
of fibre extraction then employed were so tedious and costly even with 
the cheap labour of that time as to discourage increase of production. 
Some years later the ofier of a prize led to the invention of a simple 
machine called the “ raspador,” and its employment gave the industry 
the required stimulus, so that it has expanded enormously, Mexico now 
being capable of producing 150,000 tons of fibre each year. 

The industry promises well in East Africa and has already shown 
signs of rapid extension, the area under sisal in Kenya in 1922 being 
over 37,000 acres and in Taganyika 61,000 acres were planted in 1913 
and the output was over 22,000 tons of fibre, and though the War 
rather set back the industry in this colony, it is again beginning to 
flourish. New machinery and cheaper transport tend to promote the 
commercial cultivation of sisal in other countries also, of which India, 
Sumatra, the Philippines and Queensland may be mentioned as prob- 
able centres of the commercial cultivation on a large scale, It is of 
local interest to note that in 1923 the Dutch East Indies exported 
26,680 tons of sisal fibre of which was shipped to America and 

the remainder to Holland and Germany. 

Botanical. 

Sisal Hemp is derived from the leaves of severed jfpecies of Agave 
which belongs to the Natural Order — Amaryllidipceaepftnd much 



confusion has arisen with regard to the nomenclature so that it is 
often difficult to establish the identity of plants yielding the commer- 
cial varieties of fibre. According to Professor Dewey there are three 
species which are concerned in the question of the commercial 
pro<luction of sisal : Agave fourcroydes^ Lem., the Yucatan 

sisal plant which at present furnishes about eighty per cent of the 
world’s supply and which is characterised by marginal spines on the 
leaves. This species was formerly known as A, riqida var\ alonqata, 
Baker. (2) Agave sisalana^ Perrine., which is cultivated commer- 
cially in East Africa, India, West Indies, Indo-China and Sumatra. 
(iJ) Agave cantala, Roxb., which is grown in the Philippines, Java 
and India and produces a finer fibre than A. sisalana. 

Agave sisalana, Perrine., is now regarded as the source of the 
standard sisal fibre and its cultivation is rapidly extending. This 
plant has a short stout trunk bearing a number of stiff and thicdc 
fleshy deep-green leaves which terminate in a tough spine. The 
leaves have smooth margins and a leathery epidermis and range in 
length up to six feet and in width from !-(> inches according to age 
and soil conditions and are arranged in the form of a rosette. At a 
varying age, depending on climatic conditions, the plant flowers. The 
flowers are borne in dense clusters at the ends of short lateral 
branches which arise from the central flowering stem, the so-called 
^‘pole” which is some twenty to th rty feet in height. The “pole” 
at first boars numerous large bracts in the axils of which short lateral 
branches appear. After the flowers have commenced to wither, 
buds arise in the axils of the flower stalks. These buds produce small 
plants called “ bulbils ” w'hich grow to a few inches in length and 
then fall to the ground and take root if the conditions are favourable. 

The growing inflorescence and the production of bulbils deprive 
the leaves of their accumulated water and food, so that they become 
limp, and the plant wdthors and dies. 

Sisal fibre consists of strands 8-5 feet long, nearly white or pale- 
yellowish in colour. The strands are strong and hard and are 
comi)osed of a mass of ultimate fibres about 2 to 5 millimetres long 
which are polygonal in transverse section and have large polygonal 
lumena. The fibre substance consists of a lignified form of cellulose. 


Disease, 


Disease in sisal is practically unknown at present, and given 
tolerably suitable conditions, disease is not likely to be troublesome 
since the physical structure of the plant renders it naturally resistant 
to insect and fungoid pasts. Coniothyrinin concentricnm is the only 
fungus disease so far reported as deterimental to the plant. There is 
a possibility that pig and deer may cause some trouble locally but no 
damage by these beasts has yet been reported. Scale insects are 
frequently found on the leaves in Tanganyika and a weevil 
(Scyphoms aciijnmctatics^ Gyb.,) commonly attacks the “poles” just 
as they are dying, but neither can bo regarded as an economic pest. 
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Intkoduction to Malaya. 

Sisal was introduced into Malaya by the Agricultural Depart- 
ment in 1905, when a small area in Kuala Lumpur was planted at 
the same time as plots of Bowstring, Manila and Mauritius hemps. 

The sisal then showed excellent growth and fibre samples display- 
ed at the Agri-Horticultural Show in Penang in 1909 gained favour- 
able comment. 

The experimental block of plants at Kuala Lumpur flowered in 
1911 producing sufficient bulbils to plant up several acres in 
Kuala Lumpur and a similar area at Gunong Angsi in 1912. In 
addition a fresh lot of material was imported from the Philippine 
Islands in 1913 and a few acres were planted at Batu Tiga and a 
small area in Kuala Lumpur. 

Thus the present stock of material has been well acclimatised 
locally and of its hardy and satisfactory growth there is no doubt. 

Soils. 

It has been shown in East Af;dca and other sisal growing 
countries that a porous soil is essential for the successful cultivation 
of this crop. The root system of sisal is very active, and demands 
large quantities of oxygen from the air, which is only obtainable 
through the porosity of the soil. On flat land it is necessary to have 
efficient drainage as the roots are very impatient of water-logged soil. 
On undulating land, if effective provision is made against wash, good 
growth is made. Close silt-pitting appears to assist the growth of the 
plants by encouraging an extensive rooting system. 

As far as growth is concerned, the average soils found on the 
western side of the Peninsula appear quite suitable for the require- 
ments for this crop. The best growth is made in soils containing a 
relatively large proportion of coarse sand, «.e., of a porous consistency. 
It is probable that excellent growth would be made in the rich 
chocolate loams obtaining in parts of central Pahang, where suitable 
areas of land are said to be available. 

It is stated that of the mineral requirements of sisal, calcium is 
the most important and undoubtedly a fair amount of lime in the 
soil is beneficial to the growth of sisal. At the same time there 
appears no reason to suspect that plants grown in average land in this 
country suffer through insufficient lime. 

Sisal Hemp will not grow successfully under shade and therefore 
must be ruled out as a catch crop under rubber. 

Methods of Propagation and Nurseries. 

There are two methods of propagating sisal, i.e., from bulbils 
and from suckers. Opinions differ as to which method is the better of 
the two, though in the case of new plantations, the former is the 
more economical. Experiments are in operation to test the relative 
advantages of both methods of propagation. 




SISAL HEMP. 

and a half years in the field. 
Experimental Plantationi Serdang, Selangor. 
September 1924. 



SISAL HEMP SHOWING SUCKERING. 
Two and a half years in the field. 
Experimental Plantation* Serdang- Selangor. 




Nurseries should be laid out on good land not subject 
to wash. The beds should be about four feet wide interspaced with 
paths a foot wide. The surface soil from the paths should be lifted 
and placed on the beds, resulting in the land being raised, thus 
affording good drainage. The bulbils usually fall from the poles when 
they are about six inches long. They should be collected and plant- 
ed directly in the nursery beds ; exposure to the sun as in the case of 
suckers being unnecessary. Most of the bulbils will show roots and 
will make rapid headway in the loose soil of the nursery bods. The 
bulbils are spaced in the beds about one foot each way. No shading 
or watering is necessary in this climate. Little cultural attention is 
required beyond periodical weeding. The plants are ready for trans- 
planting to the clearings within a year, when they will be from twelve 
to fifteen inches high. 

The number of suckers produced from a plant pole is given as 
between 2,000 and 8,000 though from counts made at the Experi- 
mental Plantation, Kuala Lumpur, the average was found to be about 
1,000. These plants had, however, been heavily pruned and were 
growing on pooi* soil that had suffered badly from wash. 

Suckers . — On established plantations, suckers may be severed 
from the plants in the dealings and either grown on in nurseries or 
planted direct into the field. After collection, they should be placed . 
in full sun for several days to enable the wounds to heal and thus 
to prevent the plants rotting. It is found necessary to allow suckers 
about three inches more space than bulbils in the nursery beds. 
Subsequent treatment is the same as that given to bulbils. 

Clearing and Plvnting Methods, 

Sisal is a crop that requires well-cleared land. In the case of 
virgin jungle, it is necessary to remove considerably more timber than 
is usual when planting rubber, for the planting distance of the crop is 
comparatively close and transport of the leaves to the factory is a 
matter of difficulty with much timber on the land. The ideal 
condition is clean-cleared land with all the stumps and roots removed, 
though it is doubtful whether this is possible on account of expense. 

At the Experimental Plantation, Serdang, a planting distance of 
eight feet by eight feet square has been adopted, but this is considered 
too wide in Java, where five feet by five feet S(iuaro is stated to he 
usual. Bows eight feet apart, the plants spaced five feet apart in the 
rows (giving 1,080 plants per acre) may bo sufficient. The rows 
should run from east to west. Planting should be undertaken during 
rainy weather. After lining, holes about one foot deep and wide 
should be dug sometime prior to planting in order to allow the soil to 
become weathered. The young plants are best planted with the root 
crown flush with the surface of the soil which should be pressed down 
firmly. 

It is not essential that the land be kept clean-weeded, provided 
lalang and blukar are kept down. The employment of creeping cover 
crops is not satisfactory on account of these plants climbing up the 
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sisal, necessitating constant supervision to prevent the crop tecoming 
smothered. It might he practical to use bushy covers such as 
Tephrosia. On undnlatmg land, a system of close silt-pitting is 
beneficial for the purpose of preventing wash and holding as mucli 
moisture in th(3 soil as possible. 

HAItVfiSTINO. 

I'lie age at which the first cutting may be taken is variable but is 
usually after the third year. In Java, it is considered unwise to 
harvest too early on account of the relatively low percentage of fibre 
in young leaves. The leaves for cutting should be from four to five feet 
long hut the lowest on the plant are frequently less. Maturity is indi- 
cated by the loaves bonding to an angle of 15 degrees or less from the 
ground. Vertical loaves are not harvested. The leaf is cut close to the 
trunk, care being taken not to injure the younger leaves of the plant. 

Harvesting is carried out on a definite system to allow of the crop 
being cut and treated in rotation. The time of harvesting is immate- 
rial 111 this Country, and in this respect sisal is a most accommodating 
cro]) as the leaves may he cut when convenient, though the 
most favourable period is during dry weather when the moisture con- 
tent of the leaf is at its lowest. 

Records of production in this country show that with throe to 
four cuttings per annum an average annual yield of thirty leaves per 
plant may he obtained. At a planting distance of 8 feet by 5 feet, a 
yield of approximately 20 tons of green leaves are harvested per 
annum from mature plants, giving a return of dry fibre approaching 
one ton. 

In Java, on poor land a yield of about 850 Ihs. to 1,300 Ihs. of 
dry fibre per acre per annum is obtained, whereas on good land as 
much as 2,(150 lbs. may be secured. 

0 

The life of the sisal plant in this country has been found to vary 
from six to ten years. It is considered necessary, in Java, to replant a 
sisal clearing after ten years. This is done by replacing each plant 
which poles with a fresh plant, after the soil has been well changkoll- 
od. Land in this country may be insufficiently fertile for this to be 
possible, and in this case either some form of rotation would have to 
be instituted or steps taken to improve the soil by green manuring or 
allowing it to lie fallow for a time. 

It is obvious that in dealing with a crop with such a high percen- 
tage of waste product as in the case of sisal, a very important item of 
expenditure will be transport of the raw material to the factory for 
treatment. The matter must receive attention when selecting the site 
for the factory, which should he situated in as central a position as 
possible. On large estates, the cheapest and most satisfactory form of 
tran.sport is by means of a system of light railways* Permanent lines 
are laid t ) fo3d the factory, connecting with a system of moveable 
rails from the clearings in bearing. Monorails, as in use on certain 
0*1 p.alm estates, might be employed in the case of sisal cultivation. 



In the factory, (looorticafcion of the leaves should be completed as 
soon as possible after (Hitting but in no case should decoiticatioii bo 
delayed beyond three days, otherwise the fibre becomes permanently 
discoloured. 


TiIKATMIONT of IjKAVRS — P llRPAUATrON OR KlURR. 

The prei:)aration of fibre fiom the leaves of sisal lunnp is 
c mfinod entirelv to methods of decorticating^ the j^reen leaf dinictly 
after cuttm^^ Though the process of retting on the lines adopted for 
ilax may be followed by certain native growers, it is established that 
tlu‘ (l(‘C()rtication of ihe green leaf can bo carried out fdliciontly, and 
that tlie product is sup(*rior to that obtained v/Ikui the leaves are 
ndted tiist. 

Anv tliouglit directed to tin setting up of suitable machinery 
for tlu' dfieortieation of the leaves must be based on tlie fundaimmtal 
eousidtu’ation of expedition in handling the crop as it is harvested, 
and for thnt reason the factory must be situated centrally witli an 
adei|uat(‘ and rehabh* \Miter supply. The machinery should be so dis- 
])ose(l that the greim l(*a!‘ can be decorticated and the fibre washed and 
passed to the drying racks Avithin the shortest possible interval. 

Tie* essentials of the machinery re(iuired to pi‘e])are sivsal fibre are 
i|nil(‘ siuiido, tliongli modern practice and the seai’cb for gn^ahu' 
(‘IlirKMicv lias added improvements which increase tlie cost. The fibre 
(am b(‘ r(jngbly (^xtraekMl from a sisal liemp leaf by passing the leaf 
a HiinicuMit number of times tliroiigh a pair of smooth rollers, such as 
th()S(' us(‘d for machining ordinary crepe ruhlier. The rolling serxes 
to crush tlie baivo cuticle and press the fibre away from its envcdoinng 
mass (jf veg(‘t)ibl(' tissiu' : hand washing is sunicieiit subsotjuontly to 
prepare a good chum fibre. 

fn eomniercial practice, lioxxevcu* it would ht‘ uneconomic to adopt 
anv form of hand wnsliing and "onseiiiientlv the machine which 
exti'ii.cts the Jibrf must do so in such • manner that no \cgetable tissue 
is hd't adhering to the fibre. The Raspador machine which was tlu* 
first jiiid for manv y(uirs tlie onlv mechanical (h'vice (umstriute*! for 
tins purpose is a rapidly revolving heel carrying sliorf vanes atta(du d 
to tlu^ outside of its nm. The wheel is arranged to revolve* so that the 
values just clear a luuivy bed against which the loaf can he jiressml and 
p.is.>(‘il liackwcirds and forwards through the interxfuung sjiare. Ry 
this m(‘iins the* leaf is bruised and the Ihsby nj'’'*' scrap(>d away 
from the fibre, the end of which remains in the hand of the operator. 

A machine of this type capable of decorticating approximately 
one hundred Ic'aves an hour is in use at the Department ot Agnculture, 
and can he inspec'ted by arrangement. It is used for preparing e\- 
fierimontal parcels of sisal and other fibres, and cannot he 
regarded as efficient from an economic and industrial standpoint. 
The fibre treated by the llaspador requires further treatment to render 
it completely clean, and this cleansing is only possible by hand 
washing. 
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Modern improvements have been directed to the development of 
a machine which is capable of continuous feeding instead of the inter- 
mittent feed of theRaspador and a machine from which the fibre will 
be delivered throughly free from %'egetable tissue. It appears from 
up-to-date literature that these objects have been achieved in a very 
great degree. The present sisal decorticator is capable of handling 
from 100,000 to 150,000 leaves per day, extracting from 2 to 2i tons 
of fibre in eight or ten hours* time. 

Thus each decorticator should turn out 400 to 500 tons of fibre 
in a year, and as this represents the leaves cut from, says, 400 to 500 
acres, it follows that each area of about 1,500 acres of sisal should 
have one machine. 

The decorticator which has proved most efficient in Yucatan and 
East Africa is Robey’s patent improved machine which can be 
obtained from Robey Ltd. Lincoln, England, 

In this machine (Plate I) the leaves are fed lengthwise on to the 
three link chains marked A, these working in the direction of the 
arrow. The leaf marked C, when reaching the point B, will 
be drawn down and caught between the feed drum I) and the 
conveyor chain E, which goes underneath the feed drum 1), the 
section of the feed drum being as shown on the side of the illustration, 
the conveyor chain working in the two grooves F. The end of tlie 
leaf opposite to that which is held in the feed drum, is drawn along, 
and the drum and concave, which are working at right-angles, strip 
off the whole of the pulp and leave only the clean fibre hanging down. 
When the clean fibre comes opposite the mouth of the blower (1 
it will be blown forward, the other end still being held between the 
feed drum and the chain. The cleaned fibre is then caught between 
the conveyor chain E and the second feed drum Dl, the chain here 
passing over the top of the drum. The uncleaned portion of the leaf 
passes between the second drum and concave, and is duly cleaned, the 
completely cleaned fibre being delivered at a point H along the chain, 
a man standing there pulling it on one side. 

The two drums are of cast-iron, perfectly balanced and true. 
The decortication knives, of an angular section, are bolted direct to the 
drum face and are adjustable by means of liners. The concaves are 
of phosphor bronze and made in two sections for easy renewal. A 
perforated copper pipe is arranged above each concave so as to spray 
water as directly as possible on to the leaves under treatment. A fan 
is bolted to the top of the machine and pipes are provided to direct 
the blast into the cleaned fibre coming from the first drum, so as to 
blow this between the underside of the chain and the second feed 
wheel. The capacity of Messrs. Robey’s “ Sixdecor ” is 13,000 leaves 
per hour, or 2 to 2i tons of fibre per day of eight to ten hours. 
A 60 b. h. p. engine should be provided to drive it. With a 16 ft. 
feed table it occupies a floor space 29 ft. 6 in. x 8 ft. 6 in., and 
weighs about 13 tons. 

Where a small machine is .required mention may be made of that 
produced by Lehmann of Manchester which is capable of treating 
10,000 leaves daily and is driven by 2 b. h. p. engine. 




The ** Robey Decorticator. Diagram illustrating method of working. 
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Yield of Fibre. 

Prom leaves grown on the several Experimental Plantations, a 
number of trials have been conducted at the Department of Agricul- 
ture, Kuala Lumpur, using crushing rollers and a raspador machine to 
decorticate the leaves. 

The results of this work are detailed below ; — 

Table I. 

Percentage of Fibre in Sisal grown at Kuala Lumptcr. Leaves 
harvested in November ^ 192 ty from plants i\\ years old. 

Direct decortication of green leaves. 


Number of 
leaves. 

Weight of 
leaves 
when cut. 

— 

Weight of 
dry fibre. 

Percentage of dry fibre 
to green leaves. 


lbs. 

ozs. 


11 

m 

9? 

4 87 

11 

18 

12i 

4 34 

10 

14'^ 

114 

4.96 

11 

13 


4.08 

Decortication after retting in still water for 18 days. 

12 

16 

13.0 

5.08 

12 

16i 

12.0 

4.0 1 

12 

15 

9.75 

4.06 

12 

15 

IC.O 

4.27 


Following on this preliminary trial, further extractions were 
carried out in 1924; for the purpose of comparison the leaves were 
hafVested from the plants grown at the ExpeHmental Plantation, 
Euala Lumpur, and from other plants at the Eif;perimental Plantation, 
Serdang, which had been plants in 1921. 
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Table II. 


Planta- 

tion. 

Age of 
plants. 
Years. 

t 

Date of 
harvest 
ing. 

Number 

of 

leaves. 

Weight 

of 

leaves. 

lbs. 

Weight 
of dried 
fibre, 
lbs. 

Percen- 
tage dry 
fibre to 
green 
leaf. 

K. Lumpur 

8 

25.7.24 

100 

147 

7.5 

6.1 

Sc r dang 

3 

25.7,24 

1,000 

812 

33.25 

4.09 

Serdang 

3 

17.9.24 

991 

1,274 

42.75 j 

3.35 

Serdang 

3 

25.9.25 

500 

641 

22.25 

3.1 

Serdang 

3 

4.10.24 

400 

457 

1.5.75 

3.45 


These figures show that the sisal plants grown in this country at 
the two Plantations, yield a proportion of fibre which is comparable 
with the average yield obtained in the Philippines, Sumatra, Ceylon 
and East Africa. In Java, the yield of dry fibre, calculated on the 
wet leaf, varies from 3 to 5 per cent. Leaves from a three year 
old clearing are said to give 3 to per cent while leaves from a 
SIX to seven year old clearing give to 5 per cent of dry fibre. The 
high yield of J 1 per cent of dry fibre from eight year old plants 
grown in Kuala Lumbur supports this statement although the sample 
on which the determination was made was considerably smaller than 
any of the other samples. 

Quality of Fibre. 

According to the standards of grading by the U.S.A.B. Bureau 
of Standards, the main points requiring consideration in fibre grading 
are as follows:— strength, colour, extent of cleaning, texture and 
finally length. 

It would be of little value to make any definite statements about 
the general quality of the fibre produced by the Agricultural Depart- 
ment, or attempt to compare the quality with that of any particular 
grade of fibre now being offered in the workVs markets, because our 
methods of production are experimental only. 

It is however, of valuer to quote the results of tensile tests 
which have beeu carried out on the samples of fibre prepared 4n 
different ways and from different sotirc^. The figures given in Tables 
III fitttd IV fbr breilking strength are in our opinion indicative of the 
relative value of the fibre. 
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These figures show that the fibre obtained by the retting of leaves 
is inferior to that obtained by direct decortication of the green leaf. 
Secondly, the results show that the age of the plant does not cause 
any material difference in the strength of the ultimate fibre. Prom 
figures published by the Philippine Bureau of Science, it appears that 
the strength of the fibre produced in Malaya is quite as good as any- 
thing grown in the former country. 

The results recorded in Table 111 indicate that the samples 
Serdang A and Serdang B are similar m tensile strength, but when 
compared as to colour and texture it is found that Serdang B is 
decidedly inferior. This inferiority is due to different treatment of 
the samples in preparation ; Serdang A samples consisting of fibre 
which was extracted from freshly cut leaves, whereas in Serdang B 
samples the fibre was extracted from leaves which had been cut four 
days prior to decortication and in which decomposition had commen- 
ced as indicated by the blackening of the leaf. 

In order to gain further information on the effect of delayed 
treatment of the leaves, that is, decortication of leaves cut and stored 
in air for one or two or three days, a batch of sisal from Serdang 
Plantation was cut and transported to Kuala Lumpur where it was 
divided into six separate bundles. These were decorticated on suc- 
cessive days and the fibre washed and dried in a uniform manner. 

The yields obtained are recorded in Table IV. The leaves were 
cut on ITth September, 1924, from plants three years old. The 
average length of the leaves was 3 feet 8 inches, and the average 
breadth 4 inches- 1000 leaves weighed 1,33G lbs. 

Taulk IV 


Date 

treated 

Number of 
leaves. 

Weight of 
leaves, 
lbs. 

Weight of 
fibre, 
lbs. 

Per cent 
yield of 
fibre- 

17 th 

100 

123 

4.125 

3.3 

18th 

200 

273 

8.87*5 

3.2 

19 th 

100 

135 

4.75 

3.0 

20th 

200 

256 

8 375 

3.2 

21st 

200 

243 

8.25 

3.0 

23rd 

191 

244 

8.375 

3.4 


The fibre from each day's decortications was treated in three 
different ways viz : ~ 

(a) Removed from the rhaspador machine to washer. 
Washed 2 hours, then dried in the sun and brushed. 

(&) Removed from rhaspador to washer. Washed 2 hours. 
Removed to fresh water, soaked 12 hours, then dried in 
sun and brushed. 

(c) Removed from rhaspador to drying racks. Dried in sun 
and brushed. No washing. 
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The results of mean weight and relative breaking strength of the 
fibres from each day are given in Table V. 

TAWiR V. 


Tensile tests of fibre prepared from leaves stored after cutting. 
Ea^-b sample consisted of 20 strands of fibre cut to 50 cms. in length, 
and o.bch record is the moan of six determinations. 


Time of storage 
of leaf before 
de(‘orlication. 

Fibre washdl 

2 hours 
before drying. 

1 

j M’ashe i & soaked 

1 for 12 hours 
! before drying 

Unw.'ifibed, Dried 
ami Brushed onlv. 


Mean 

j Mean 

1 

Mean 

Mean 

Mean* 

Mean 

Days. 

Wflight 

IStrength 

Weight 'Strengtbj Weight Strength 


grins. 

Kgs- 

grms. i 

Kgs. 

1 

' gnus. 

Kgs. 

1 

1st 1 

0.37 

55.4 

0.30 

60 0 

; 0.42 

51.7 

2rKl I 

0.36 

4H.S 

0 37 1 

53.0 

0.3h 

.')(!. 0 

3r(l j 

0 3H 

r>8.3 

; 

G2.1 

: 0.41 

52 G 

4th 

0 3(1 

43.1 1 

0 41 ; 

48.3 

o.;iC 

55 5 

5tli 

, 0.32 

58.0 ! 

0.12 

5G.4 

' 0.35 

53.0 

Gth 

1 

I 0.3() 

53.(> j 

0.3K 

53.2 

()..w 

53.: 


l^reaking tests were carried out on a Schopper Testing Machine. 
The length of fibre between the jaws of the machine was fixed at 
20 cms. when the load was applied. 

A eboinical examination of the fibres from the 1st, 3rd and Gth 
days gave the results recorded in Table VI. The fibres were washed 
after decortication for two hours and dried. 

Table VL 


Chomicnl Examination of Sisal Hemp. 



1st Day Sample. 

3rd Day Sample. 

Gth Day Sample. 

^foiature 

13,35% 

11.12% 

10.98% 

The following 

are calculated on the moisture — free .sample: — 

Ash. 

Water purification 

0.94% 

0.88% 

0.90% 

loss. 

— 

0.79% 



Acid purification 




loss. 

1.31% 

0.93% 

1.49% 

Hydrolysis. A. 




loss. 

12.05% 

11.74?4'. 

11.11% 

Hydrolysis. B, 


13.74% 

14.20% 

loss. 

14.07% 

Cellulose. 

78.23% 

77.08% 

76.20% 
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From those figures it is evident that there is not any marked 
dtoterioraiion of the fibre owing to storage of the green leaf for two or 
three days after harvesting. 

As long as the leaves themselves did not blacken there was no 
material depreciation in the colour and appearance of the fibre. 

The result of the chemical examination, the losses on hydrolysis 
and the cellulose content of the fibre from the 1st day’s sample 
indicate a high quality fibre comparable with the best produced in any 
other part of the world. 


Economics. 

The economics of sisal ciiUi\ation can bo oxaminod from various 
aspects. Ill the first place the individuality of tlio plant itself is 
worthy of consideration. As in all crop cultivation, variation in the 
degree of development of practically any character under observation 
is patent, though whotlior such variations are the expressions of in- 
herent (jualities or whether they are merely transitory fluctuations 
about a “mode” due to differences in physiological reaction to 
environment is not always easy to determine. However, the fact 
remains tliat genetic diffbi’encts can be revealed by close examination. 
E^or instance it has been found that individual sisal plants of the same 
age grown side by side under ajiparently identical conditions show 
very largo differences in the number and weight of leaves and m the 
weight of fibre produced per plant (0.) 

Such material differences Irear, of course, a most important 
relation to the successful (‘conoinic cultivation of sisal and immediate- 
ly arouse the prospective planter to the value of soltjction of stock for 
his plantation, since tliis factor directly affects the cost of production 
which is the vital (piestion in the fibre industry. Eortunately, the 
existing stock in this country shows aj;iigh average standard as icgards 
the percentage of fibre obtained from the leaves, though systematic- 
selection, which is already being jilanned, will undeniably result in 
improved stock. Selection is rendered easy by tijo rapid natural 
vegetative means by which sisal is jiropagated, tliough of courses no 
results can bo achieved without the lapse of at least one generation of 
plants. 

Secondly, the crop as distinct from the individual plant roipiires 
much thought because the yield of fibre per acre is a factor that goes 
far in determining whether or not an estate is profitable. 

The optimum number of plants which an acre can carry is still 
a problem in planting economics of wliich little is known, since sisal 
growing under cultivation as compared with the pr-evalont hapliazard 
semi-wild methods existing in Central America is still a comparative- 
ly new industry. Experiments are being conducted at flordang 
Plantation, Kuala Lumpur, with a view to solving this problem. 

The object in view is, of course, to get the maximum cfop off 
the land without unduly robbing thb soil of ils foflilily, and as such, 
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is iiitimatoly connected with the problems of the preparation of land 
for planting and the treatment of the land during the period of the 
growth of a plantation and of succeeding crops. 

The problem, put in a nutshell, is to determine the merits of 
replanting after a period of fallow or crop rotation as against replant- 
ing individual “ holes ” according as old plants die. Unfortunately, 
this IS a problem which cannot yet he definitely answered as compara- 
tive date of yields ierived by different methods are not available, for 
the simple reason that few areas systematically planted have jTt 
reached the stage when the decision becomes necessary. In Kenya, 
tii(‘ ]iractice has been to clean the land thoroughly after the plants die 
and leave it to fallow for about a year or grow two bean crops before 
replanting. In Tanganyika, three successive crops ha\e been taken 
from tlie land ; the second and third plantings yielding poorer crops 
tlian th(‘ first. No doubt, either method of ret>lanting is more economic 
than natural regeneiation (for which the plant is well-adapted) on the 
grounds of access, transpfirfc and the health of the plantation. The 
piohlein of maintaining the feitility of the soil is one which the com- 
bined activities of tlie chemist and the agncnitiirist should solve, 
piohablv hv the anplicatioii of an etlicient system of manuring 
<*oupl(*d with routine cultivation. 

M'liirdly, due consideration must ho given to the most economic 
si'/i‘ ol a jilaiitation, since tlie cost of machinery is prohibitive for 
dealing with too small an area. 

In Yucatan, tlu‘ estates vary in extent from oOd ‘2,o00 acres. 
In haist Afiicu, an area of 7,200 acres and the installation of six e\- 
tiMction ni.ichnies is recommended as the most economic unit (o) hut 
e'^lates of lOU) “ 100 acres (*arn a fair return (lo — OO'o) on capital (Oh 
Owing to tli(‘ high cost of machinery, it is essential that the ])lanta- 
tioiis should he fairly extensive in order that a large and regular 
sunply of l(':i\es mav he available to the factory, whicli can only he 
^dlicKMit if it is icept working at or near its full capa^uty. Of course, 
much siiiiiller ari'iis can (’oiubine to produce the leaf necessary to 
maintain a c unmon decorticator in full working ; it might even ho 
])o^sihle to establish a viilag(‘ industry on co-openitivo profit- 
sharing lines. 'Fhe chief ]>oint is that the most economic machines 
must he supplied with enough leaf to keep them \vorking regularly 
and at about full capacity, 

TIu' extraction machine shown in Plate T is capable of turning 
out 2 tons of fibre daily or say 400 -fiOO tons per annum, 
allowing for stoppages ; that is, it will mill the pioduct of about fiOO 
jicies of mature plants annually. As tlie plants retpiire some three 
> ears growth to bring the leaves to matnritv, it is evident that this 
tv))e of maciiino can only he run economically when an area of 1,000 
— I,o00 acres is availalile. For an area of this size the following 
planting programme might usefully he adopted. Divide tlie land into 
three s gjtions, A, D it C, of approximately e<iual area. In the first 
year plant Section A, m the 4th yoai plant Section B, and plant 
Section C, in the Uh year. Thus, in the 1 year Section A would he 
m bearing. This section would bo fallowed in the 8th-l)th year and 
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S^tion B would be is bearing from 7th-llth years. Section B would 
be put in fallow in the 12th year and Section A would be 
replanted in the lOth-llth year when Section 0 would be in bearing. 
Thus, after the third year, one section would always be in bearing. 
Though the life of the plant averages locally 8 years, there would 
always be some leaf worth picking from each section in its ninth year 
which would add to the product of the next section in bearing so that 
the decorticator would always he receiving more leaf than that 
supplied by the actual section reckoned as in l^aring. 

In Tanganyika (d) in opening up 4,000 acres, it has been recom- 
mended that 200 acres should be planted annually and that each 200 
acre block, when it has run its course, should be fallowed for several 
years according to special requirements. This question is very fully 
discussed by Major Notcutt (6) and the intending planter should study 
his views closely. 

It is not intended that land should be left idle during its entire 
period of fallow. The land could be used, as in East Africa, to 
produce beans, or good crops locally might be found in ground-nuts 
for which there is a good European demand in addition to a thriving 
and profitable local market. 

Fourthly, a survey must be made of local conditions. Under 
this heading the most vital points are transport facilities, labour 
supply, cheap and good water supply, soil and climate — economic 
factors which the experienced planter thoroughly appreciates. 

Fifthly, a vital matter in the economic working of a sisal plan- 
tation is efficient supervision and management in order to make the 
best of local conditions, particularly with reference to labour organi- 
sation, which is probably the most material factor in cost of produc- 
tion, assuming other local conditions to be fairly favourable. 

SuppiA, Demand and Prices. 

The rapid development of modern manufacturing industries has 
disclosed the high degree of inter-dependence which to-day exists 
between different and widely separated industries. A lew decades ago, 
it was apparently assumed that the world production of such an im- 
portant staple as fibre would keep pace with the steadily advancing 
demand, but the enormously increased use of machinery which marks 
the progress of modern agriculture, particularly in respect of the 
cultivation of cereals, has revealed the fallacy of that assumption. 

Not only has the consumption of wheat extended amongst white 
and coloured races of every nationality in the last twenty years, but 
the increased popularity of wheat as a staple diet is proved by an 
appreciable rise in the unit of consumption per head of population 
^amongst peoples long accustomed to eat it. The demand for wheat 
^and other cereal foods is steadily bscoming more urgent— more land is 
being devoted to these crops and cheap latour is no longer abundant— 
hence, necessity has forced the invention and adoptiem of machinery 
to till the land and harvest the crop. 
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The utility of mechanical harvesters depends largely on the 
abundance of cheap and durable cordage material, and the existing 
demand for sisal fibre is chiefly due to the rapidly extending use of 
these machines coupled with the increasing difficulty of growing other 
suitable fibres. The present annual demand for binder twine in the 
Western States of America alone amounts to 200 million pounds. 
This source of demand absorbs almost the entire production of Central 
America (the principal home of the sisal plant) and the Bahamas, so 
that little fibre from these sources is available to supply the increasing 
demand in other countries. 

The cultivation of sisal has been given attention in countries 
other than Central America during the last two decades, and the 
following table of production shows the extension that has taken place, 
though the figures cannot be taken as complete. 

Production, (in tons.) 



1910 

1911 

1912 

1913 

1922 

Mexico. 

97,000 

120,000 

139,000 

142,2i)0 

150,000 

Tanganyika. 

7,228 

11,213 

17,079 

20,835 

10,221 

Kenya. 

Javi. 

— 

— 

— 

1,073 

4,677 

1,000 

2,000 

0,000 

8,700 

19,061 

Bahamas. 

8,000 

3,600 

3,000 

8,230 

1,156 

Papua. 

— 

— 

— 

— 

145 

Philippines. 

2,600 

4,484 

7,088 

6,958 

1 


Unfortunately, the incidence of ^Var retarded the expansion of 
the industry despite the fact that during war-time prices soared 
excessively as can be seen from a perusal of the following figures which 
give the average price per ton in Europe for each year. The prices 
are drawn from East African Reports down to 191'4. The remaining 
prices are annual averages collected from reports from various countries, 
except where the month is mentioned. 

Prices, (per Ton.) 


1904 


£36 

1911 


£25 

1918 


\ 

£45 

1905 

• 

39 

1912 

- 

30 

1919 

- 

33 

1906 

- 

40 

1913 

. 

83 

1920 

- 

35 

1907 

- 

44 

1914 

- 

29 

1921 

- 

26 

1908 

- 

31 

1915 

- 

33 

1922 

- 

28 

1909 

. 

29 

1916 

• 

32 

1923 

- 

33 

1910 

" 

28 

1917 

(June) 

95 

1924 

(Aug.) 

58 


Prices fluctuate each s month as may be guaged from the 
prices for March, June and August of this year which were quoted as 
£36, £17 and £53 respectively, but under normal industrial conditions 






£30 pel* ton woukl appear to l)e a fairly safe figure on which to 
reckon. The average price for the last 21 years, (omitting the very 
abnormal war year -1917) was approximately £33 per ton. 

Cost of Production. 

Tlie cost of cultivating sisal and preparing it for the market 
varies in different countries according to the local conditions already 
cited and the extent of operations, and as no data relative to the cost 
of production per ton of dry fibre in Malaya areas yet available from 
large scale plantations, inferences must be drawn from results pub- 
lished in other countries. In East Africa, where labour conditions 
are scarcely as favourable as in this country, the cost of production 
has been estimated at from £12 to £21 per ton including transport to 
the railway. Another East African estimate, which appeare<l 
in print in June of this year, fixed the return on capital at 25 per 
cent, basing the estimate on the moderate price of £30 per ton of 
fibre. The same estimate has been received from Java and the rapid 
extension of sisal cultivation in the Dutch East Indies, where condi- 
tions are very similar to those of Malaya, is significant of the profi- 
table nature of the industry, whilst in Ceylon one estate has recently 
exported the fibre for the first time with highly satisfactory results. 
In the Gold Coast, with inexperienced and inefficient labour, the cost 
of production per ton, including depreciation (lO per cent), interest 
on capital ((> per cent), and a sinking fund for the repayment of 
capital ( 10 per cent.) on an area of 1,000 acres, has been calculated 
at £0.9.8. Major Notcutt (G) is convinced thatcosts can be reduced 
to around £14 per ton of fibre provided that ])lanting is done oft a 
sufficiently large scale and that local conditions are tolerably favour- 
able. 

Ctilisaton of Sisal Rkfusk. 

In the course of extracting the fibre from the leaf ii large quantity 
of refuse is produced and a good deal of consideration has been de- 
voted to determining the best way of utilising it. The refuse has 
boon usel a^ niinure, bomg returned ti tbs plantation either fresh or 
as ash after burning, and this practice no doubt heliB materially in 
maintiiiniug the fertility of the land. 

The application of the ash to the land would, of course, be the 
less costly operation but the land will loose the organic nitrogen which 
the fre.sh refuse contains and only benefit to the extent of the mineral 
constituents of the ash, which is very rich in carbonate of lime and 
contains small quantities of potash and phosphate. 

The possibility of utilising the refuse as a material for paper 
making has been suggested and was tried in Mexico and found to 
yield a very strong paper, but whether this use has been found profi- 
table is not known to the writers. 

It has also been “ suggested that leaf refuse could he used ns a 
source of alcohol, but it seems doubtful whether the employment of 
the material for this purpose would lie remunerative os considerable 
difficulty is found in fermenting it. 



The waste contains a moderately hi^h proportion of sugar and 
there is a possibility that it could be used in the dry form, mixed 
with other materials, as a feeding stuff for stock. 

Fresh leaf was reported to have given fairly satisfactory results 
as cattle fodder. 

In Germany, oxalic acid and wax have been prepared from sisal 
waste and the preparation has been patented. 

CONCLUBION. 

It has been shown that the sisal plant thrives exceedingly well in 
Wttlaya, that it is not subject to disease and that it produces fibre of 
good quality, readily saleable in London in large quantities. The 
increasing difticulty of growing hemp in Europe and the increasing use 
of binder twine for the machine reaping of cereals hare been pointed 
out and indicate a long continuance of the existing healthy demand for 
sisal fibre. 

In this paper results are given on the experimental work which 
has been carried out in the Department of Agriculture. 

The writers are of opinion that this country is well suited to the 
commercial development of sisal plantations because of the facilities 
for the acquisition of suitable land, easy transport, adequate labour 
and efficient management. 

These factors, coupled with the good average price which the 
fibre has realised diiring the past twenty years and more, emphasise 
the possibilities of the establishment of sisal as a sound and 
remunerative industry in Malaya. Furthermore, by the cultivation 
of sisal, returns on investment begin to accrue after a period which is 
fairly comparable to the rubber planting industry. 

Repeukncks. 

1 Annual Report, Department of Agriculture, British East 
Africa, DD2-13. 

2 Bulletin of the Imperial Institute, 11)1 1, IDD"), ll)?3, 1921. 

;i Proceedings of the International Congress of Agriculture, 
1914. 

4 Philippine Agricultural Review, Vol. IG, No. 2, 1923. 

5 British East Africa Agricultural Journal, 1909. 

6 Sisal Economics—by Major Notcutt, Tropical Life, Vol. 19> 
Nos. B 1, 1923. 



DWARF eeeORUTS. 

By H. W. Jack. 


R ecently, there have been so many enquiries regarding the 
eeonomic aspects of the cultivation of the so-called dwarf 
coconut, that the following brief notes compiled from inform- 
ation which was kindly supplied from a few estates and from previous 
issues of the Malayan Agricultural Journal may be found useful. 

In the Agricultural Bulletin, F.M.S., Vol. VII No. .*1, 11)19, the 
late Mr. W. P. Handover invited attention to the commercial possi- 
bilities of the cultivation of the dwarf coconut known locally as the 
“ nyior gading ** and showed that the variety must have been imported 
into Malaya from the Dutch East Indies. 

He described the general growth and productive characters of the 
variety as exemplified by palms up to six years old grown on Rnngei 
Nipah Estate, where 500 acres were planted in 1912 from seed-nuts 
obtained in the District of Krian, where the dwarf variety has 
been known to be under cultivation for some 50 years as a popular 
variety amongst the Banjarese riee planters. 

The estimates published at that time wore hosed on only two 
years of production and were described as conservative. 

In the Malayan Agricultural Journal, Vol. X No. 1, 1922, 
Messrs. Jack and Sands described in detail the chief features of the 
fruits of the ** dwarf ” varieties and compared them w’ith those of the 
“ king ” coconut of Ceylon and the “ coco nino of thti Philippines 
from which they show decided differences. They pointed out that 
there were at least three distiiit types of the local ** dwarf ” or nyior 
gading ’’ variety, recognisable by the colour of their fruits and 
grouped as (a) apricot, (h) green, and (c) ivory yellow. On existing 
plantations these types are intermingled with each other and with 
ordinary tails and semi-tails though the ivory-yellow type predomi- 
nates. This admixture of varieties is no doubt duo, in part, to the fact 
that in planting these areas, a very largo number of fruits had to he 
obtained from various sources, and it was not always possible to 
ascertain definitely whether each fruit had lieen obtained fioni a 
typical dwarf ivory-yellow^ palm. It is quite evident that natural 
crossing takes place between the tall and dwarf races, so that the semi- 
tails, or intermediate forms, which occur, are probably first generation 
hybrids between the tails and d wharfs. At the same time it has been 
shown that the percentage of seeds which breed true to the fruit 
colour is very high— as high as 96% in the ease of tlie ivory -yellow 
variety. The tails may also be hybrids, but they are at present 
regarded as pure dominants which have segregated out in the 2nd 
generation of a cross between two races. Only careful breeding 
experiments can clear up many of the doubtful points connected with 
the inheritance of these quantitative ftnd colour characters. Tho 
different colour types can readily be selected by the colours of the 
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young leaves of the germinating nuts in the nurseries, and this fact 
should assist planters very materially in planting out fields so that 
only the type desired is planted in each field. Not only can colour 
types be thus separated, but tails and semi-tails can be recognised by 
the growth characters of the young leaves fairly accurately. 

The flowering characters of dwarfs are also described by Messrs; 
Jack and Sands and they show that, in the low-lands of Malaya 
where growth is so rapid, self-pollination is of very frequent occurrence. 

As regards the commercial or yielding characters of the dwarfs as 
compared with the ordinary coconut, the following figures show the 
averages compiled from several estates under good average conditions. 


Ordinary. Dwarf. 


•4 th year — number of nuts per tree 


5th 

>1 

do. 

Cth 


do. 

7th 


do. 

8th 

ft 

do. 

10th 


do. 


Number of muts per pikul (183 lbs.) of copra ... 
Yield of copra per acre in pikuls after 10 years 
Cost of collection of nuts per 1,000 
, „ husking „ 

Numbur of trees per acre 
,, M nuts ,, ,, 

Thickness of meat 
Average amount of meat per nut 
it »» »» copra ,, ,, 

Average diameter of nut 
„ length „ 


0 

15 

5 

30 

20 

55 

30 

75 

40 

90 

5r. 

100 

260 

500 

9 

16 

$1.20 cts. 

.40 cts. 

.6 ^ cts. 

.50 cts. 

48 

90 

2,o00 9 

,000 

5/ 8 inch 

i inch 

510 grms. 

. 165 grms. 

240 gnus 

. 125 grms 

54 inch. 

iH inch. 




It is generally taken for granted that the life of dwarf trees is 
only about half that of the ordinary variety, though this supposition 
is only based on the statements of Banjarese and other cultivators. 

Dwarf trees, still bearing quite well though over 30 years old, 
can be seen occasionally in different parts of the country, but there 
is no plantation of dwarfs old enough yet to guide opinions, though 
there seems no reason why they should not produce for at lofist 30 
years under good estate cultivation. 

It is, as yet, unknown which type of dwarf is the most productive 
of copra though the ivory-yellow type is the most popular possibly 
only because its bright colour attracts the eye more than the duller red 
and green types do. Theoretically, the green type should be the hardiest 
and strongest growing type because of the abundance of chloropyll 
contained in its leaf tissue, and the growth of young palms certainly 
bears out the theory in practice, though it still remains to be proved 
whether the green and apricot-red types can compare favourably with 
the ivory-yellow type from the view point of yield of nuts or copra 
per tree. The green fruits are usually bigger than those of the 



ivory-yellow type. It has been suggested that dwarf palms are more 
susceptable to ^'spike moth*' attack, but this may only be an environ- 
mental effect and in any case, the disease can be controlled. 

Dwarf trees may also be used for the production of toddy, though 
it is said that the yield per flowering sp’ke falls short by about one- 
third as compared with tall trees. At the same time, dwarf tioes 
usually produce spikes in more rapid succession than tall trees and 
also they begin to produce spikes some 3-4 years earlier. Another 
consideration is that that the spikes of dwarf trees, in being situated 
much nearer the ground, are easier to tap, though the coolie has to 
tap more spikes to get the same amount of liquid as he gets from 
spikes of tall trees, and therefore prefem to deal with tall rather than 
dwarf trees. It is said that Tamils prefer toddy from dwarf to that 
from ordinary trees, the beverage being sweeter in the former case. 

The information contained in this note is purely of a general 
nature, yet it is hoped that it will supply some of the information 
which is often requested by those interested in coconut cultivation. 

Received for publication 10th April 1924- 



Itisn&t f^BSTS 0P I.ABUAN A\0 AOJAGENt 
ISLANDS. 

By B. a. R. Gater. 


D uring the course of a visit to Labuan in connection with the 
Zygaenid pest of coconuts, Artona catoxantha, llanips., several 
other insects of economic importance were noticed, and it is 
thought advisable to publish the details owing to there being very little 
information on record as to the economic fauna of this district. The 
information is not by any means complete, being the result of casual 
observations made during the odd moments of a week’s work on the 
main object of the visit. 


Crops in the past have been limited in number, but owing to the 
activity of Mr. W. W. Boyd other crops are being brought in and 
encouraged among the native cultivators. It is therefore of soine im- 
portance that a little knowledge of the insect pests in the area should 
be forthcoming, especially since Labuan, although forming a part of 
the Straits Settlements has not had the advantage of a resident 
representative of the Agricultural Department. 


Coconuts. 

Artona catoxantha has twice appeared on the island of Pulo 
Kuraman, the second outbreak being of a more severe nature than the 
first. This pest has also appeared at Labuan and ilusukar ivechil at 
the same time as on Pulo Kuraman, and it is reasonable to presume 
that the moths spread to these districts from the centre of the attacks 
at Kuraman. The distances are from l ] to 2 miles, and in this respect 
it would appear that the moths have much greater powers of flight, 
aided probably by wind, than has hoed noticed in the Federated 
Malay States. During the last attack the moths appeared at Kianfsam 
Point, Labuan, 2 miles from Pulo Kuraman, after the S. W. Monsoon 
had broken. They did not lay eggs, and ns far as could be asceitained 
they had probably already completed oviposition before being driven 
over to the larger island. At Pulo Kuraman Sago palms were attacked, 
but Areca palms were untouched. 

The absence of the large number of parasites usually associated 
with the later stages of outbreaks of this pest indicates that it may 
have been im^wted. When and how this occurred cannot b(^ stated, 
but it does not appear that it came from Labuan. A careful search 
among the coconuts there neither revealed the prcseiico of moths or 
cocoons nor any signs of the typical feeding marks made on the leaves 
by the caterpillars. 

Parasites were few in number, not more than 5% of the cater- 
pillars having been attacked. Evidences of the presence 6f the 
Clefid Callimerus sp., and cotfodhs of an Ichneumonid parasite, 
probably Gcryphus sp., were seen. One caterpillar had been attacked 
by a poiyetnbryonio Chalcidoid ^milar te one bbsefved at; Batu Gajd>h, 
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P.M.S., in 1923* The Tachinid parasites common in the P.M.d. 
could not be founds and 250 adults collected at Lenggong, F.M.S., 
were released. 

A batch of* 400 was originally collected, but owing to slight 
diflEerences in the times of the life histories of the pest at Lenggong 
and Pulo Euraman some were lost through emerging on the voyage. 
A total of 20% of the puparia collected was affected by various hyper- 
parasites^which is unusually high, and some care had to be taken not 
to release the hyperparasites with the parasites. Further details of 
the results of the investigations will be incorporated in another paper 
- devoted to Artona catoxantha. 

Apart from the above-mentioned pest the coconuts at Pulo 
Euraman were remarkably clean. At Labuan, however, the damage 
done by the Rhinoceros Beetle {Oryctes rhinoceros, L.) is severe, no 
measures having been taken in the past to clear away old coconut 
stumps and logs, most of which contained the grubs of this insect. 
The Red Stripe Weevil {Bhynchophorus schack, Oliv.) was also 
present. The Lesser Spike Moth (Batrachedra arenosella, Walk.) 
could not be found. Other insects on coconuts were : — 

Tirathaba sp. nr. trichogramma, Meyr (Pyralidae). 

Amathufiia phidippiis, L. 

Limacodid, prob : Setora sp. 

Valanga mgricornis, Burm. (Acridiidae). 

. Aspidiotus destructor, Sign. 

Rice. 

Padi, both wet and hill varieties, was being planted out at the 
time, and the nursery plants appeared healthy. One nursery had 
been attacked by a caterpillar, which from the description given would 
appear to be Spodoptera sp. The following insects were seen : — 

Cnaphalocrocis Tuedinalis, Guen. (Pyralidae). 

Nephotettix bipunctatus, F. ( Jassidae). 

Oxyasp. (Acridiidae) 

Several other insects were seen in the padi nurseries, the 
Hesperiid, Padraona gala (?) Moore, being common. The sweet 
potatoe pest, Cylas formicarius, F. was present in the young padi, as 
were also the Xarabid, Oasnoidea cyanocephala, F., and Alesia 
discolor, F. (Coccinellidae). 

Hibiscus spp. 

Owing to the importance of insects affecting plants of this genus 
to cotton, roselle and other crops, the following list of insects ^ound 
on Hibiscus is of considerable interest : — 

Earias fabia, Stoll. 

Dysdercus cingulatus, F. 

Pse^dococctis citri, Bisso. ^ 

Saissetia nigra, 
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In addition to the above two Pyrrhocorids and a Coreid were 
found which had not been recorded in our economic records. They 
were submitted to the Systematic Entomologist, P.M.S. Museums 
(H. M. Pendlebury) who considered No. 1623, to be Odontopus sp., 
No. 1621 Dysdercus sp. approaching D. simplex^ Wlk., and No. 1651. 
Serinetha sp., possibly a local race or new. 

Pbuit. 

Citrus trees appeared to be fairly healthy, few insects having 
been seen on them. Papilio polytes, L., Aleurocanthufi spiniferns^ 
Quaint, and Pseudococcus citri, Risso. were observed. Bananas were 
attacked to a small extent by Erionota thrax, L., while Psyllid galls 
were present in some numbers on Eugenia malaccensis. An unidenti* 
fied Coccid was present on many specimens of Artocarpus Kuntsleri^ 
giving rise to large quantities of “ sooty mould.*' Mango was infested 
with Jassid nymphs, apparently Jdiocerns sp. and it was reported 
that during the fruiting season a large number of fruits are affected by 
a beetle, which is probably CryptorKynchus mangifeiae^ P. 

Miscellaneous, 

Adoreius compressus^ Weber. (Rutelinae) and the Melolonthid, 
Apogonia crihricolliSf Burm. appeared to be the most common night- 
feeiling beetles, but were only noticeable in gardens, not having been 
complained of on field crops. 

Locusts appeared in Labuan in 1919 and did some damage to the 
padi fields. .Judging from a report by P. B. Richards, who visited 
the island at the time, the insect was identical with the one which was 
present in the P.M.S. in 1912 — 15, «.c., Lociista viigratoria, L. 
There was an outbreak of locusts in British North Borneo at the 
same time, and the swarms had evidently spread from there to 
Labuan. Communications are being established with scientists in 
B. N. Borneo with the object of studying points on the biology of this 
locust, many of which are obscure. 

Beceived for publication llth October^ 192i, 



THE RBSeUReeS ©F THE EMPIRE:— 
RUBBER. TEA AND eAGAO Etc.* 

By W. a. MacLaren. 

(A Bet'iew.) 

I N a brief foreword H. R. H. the Prince of Wales opens thie 
valuable book by likening it to a stock-taking of the natural 
products of the Empire, and thus emphasises its need in l<]mpire 
economics. 

In the ’* General Introduction ” Sir Eric (leddos points out that 
there has been no standard work of reference giving the information 
recpiired by business men throughout the Empire and that the aim of 
this book is to provide a comp ndipus buyers’ guide to our imperial 
resources. He shows that British imports from imperial sources 
have advanced consid^‘i‘fibly since 1923, and briefly summarises the 
area and population of the Empire pointing out the almost 
unlimited field for exjUiiision of Empire trade along the lines of 
development of material rosourcos. H. Eric Millar in an Introductory 
Review ” alludes to the important part played by the British race in 
the development of the World’s natural resources and app(nils to the 
[iro^cuit generation to honour the pioneers whose enterprise and darmg 
opened so manv doors in the past. He emphasises the importance of 
applying scientific research to tro]ucal agriculture and the nature' of 
the long risk to which planters of permanent crops are exposed, as 
compare<l with annual crops. 

The Editor’s foreword portrays the enormous scale of tropical 
agricultural production in the Empire and explains the imperial 
aspect of surplus production. The economic asjK^cts are briefly 
touched upon and methods for conserving surplus production are 
suggested, while extension of British capital and emterprise to 
industries other than rubber and cacao, such as fibre, is hinted. 

The pressing need for co ordinated colonial agricultural policy is 
stressed and a strong plea is made for more deliberate directive effort 
towards guiding the ignorant native producers iii their choice of 
cultivations and getting them firmly settled on the land. 

In early chapters the development of the rubber, tea and cacao 
industries are traced, and the histories of the slumps of 1920-21 are 
outlined together with explanations for their cause. 

The methods of cultivation and preparation for the market of 
each crop are described ; the organisations of the London markets are 
explained and some anomalies pointed out e. g,^ purchase of rubber by 
appearance and not by quality, » 

The statistics of supply and consumption of each product in the 
world and in the Empire are given, and geographical surveys embrac- 
ing statistics of acreage, acre yields, production prices and j^rodnetion 



378 


costs and average profits earned in each industry in each producing 
country within the Empire. Research organisations, disease control, 
local markets, labour and native methods are described in dealing 
with the principal industries. There is an interesting chapter 
describing little-known industries in products related to rubber — jelu- 
tong, guttapercha, balata and chicle — and the section dealing with 
spices is of interest in that it explains the cultivation, preparation 
for the market and trade in commodities with which few people 
are familiar. The book concludes with a useful chapter on tobacco 
which is treated with the same detail as to statistics and geographical 
survey as is portrayed in other crops. The book certainly fulfils its 
aim in forming a compendious buyers’ guide and should prove interest- 
ing reading to all who have the advancement of the Empire at heart, 
whether they be planters, traders or professional men. — E.WJ. 1-7-24 


* Published by Ernest Benn & Co. Ltd., London 1924. 



THE DETERMINATION OP THE BEST METHOD OP 
ESTIMATING POTATO YIELDS. 


By R. N. Salaman. 

Journal of Agricultural Science^ VoL XIII, Part 4, 1924. 

T his interesting paper, though based on work with the potato, is 
applicable to other annual crops* 

It is commonly thought that the accuracy of yield determinations 
can only be reliable when they are based on large amounts taken 
from comparatively large blocks of land. This paper discloses the 
fallacy of this opinion and proves that, for the pokato crop, a sufficient 
degree of accuracy (less than 5% of the crop) is obtained by using 
plots 1/160 of an acre in area, provided that not less than five 
duplications are used in the determination. 

The experiments were carried out with plots of all sizes l>etween 
1/1635 and 1/21 of an acre, and with from 5 to 75 duplications. 

The measure of, accuracy employed throughout the experiment 
was the size of the probable error of the mean calculated by the 
method known as the least squares ’* for different groups of plots 
arranged either end to end or side to side* 

The paper also shows that long narrow plots are the most reliable 
for experimental purposes apart from the ease of working a narrow as 
opposed to a square plot. Moreover, a long plot is easier to supervisor 
(which is a material consideration,) much cheaper to work and in 
general, the shape of a plot is of far greater importance than its size. 

In practice, the soils of most fields vary in some given direction 
and long narrow plots can be placed so that their long axis corresponds 
with the direction of soil variation, and thus the error from this 
factor is reduced to a minimum or even entirely excluded. 

The results tabulated in the paper should prove of considerable 
value to workers dealing with annual crops locally. 


H.W.J. 
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EDITORIAL. 


RBORGANISATION. 

Field Division. 

In ihe February number of the current volume of this Journal 
the Secretary for Agriculture drew attention to the work of the 
Aesistant Agricultural Inspectors and urged that greater use should be 
made of the services of these Officers by Planters and others. In 
accordance with the general policy of decentralisation, it has recently 
been decided further to extend the duties of the Inspection Staff ; to 
make the change clearer, this Division will, in future, be known as 
the Field Division, and the present Chief Agriculurai Inspector and 
Assistant Agricultural Inspectors as Chief Field Officer and Agricultu- 
ral Field Officers respectively. 

The duties of the enlarged Division will be responsibility under 
the Secretary for Agriculture for : 

(1) Control of pests and diseases of plants. Advice to agri- 
culturists regarding plant sanitation. Demonstration of 
control measures. Enforcement of Agricultural Pests 
legislation. 

(2) Demonstrations relative to crop improvement. Distri- 
bution of selected planting material to native agricultu- 
rists, Maintenance of Experiment Stations. 

(3) Co-operation with District Office! s in organisation of 
District Agricultural Shows, 

(4) Co-operation with the Education Department with regard 
to School Gardens. Provision of seed and planting 
material for School Gardens. 

The Agricultural Field Officers will be responsible to the Hesi- 
dents of their respective States for the local performance of these 
duties* Their work will be .supervised on behalf of the Secretary for 
Agriculture by the Chief Field Officer, who will also give advice 
oalciilated to ensure uniformity of policy and will disseminate useful 
fnfomation o»Uained in any one State. 
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In technical matters the Agricultural Field Officers will continue 
to have the advice and co-operation of the Headquarters Besearch 
Staff. In all other respects they will be agricultural authorities for 
their respective States and should invariably be the first to be consulted 
by the general public on all matters of local agriculture. 

Economics Division. 

Some of the duties of the Field Division as now defined were 
formerly carried out by the Instruction Division. The new duties of 
the latter Division will be : ' 

{a) The economics and marketing of agricultural pro- 
ducts, especially the produce of small holdings. 

{b) Liaison with tho Co-operative Societies Depart- 
ment. Encouragement of the co operative move- 
ment among native agriculturists. 

(c) Conferences of Malay Officers and Agricultural 
Shows, excluding organisation of District Shows, 
(assistance to bo given to the latter on request, but 
no part would be taken in administration of 
District Shows). 

(d) Publication of the Malay Bulletin and educative 
pamphlets in Malay on questions concerned with 
agricultural economics and marketing. 

The new title will be “ Economics Division.” It is felt that this 
separation and definition of tho duties of the Economic and Field 
Divisions will prevent any possible overlapping and make for greater 
efficiency. 

Accompanying these changes, arrangements have been made to 
provide within the Department an adequate training for the growing 
staff of Malay Officers : a member of the former Instruction Division 
has been placed in entire charge of their training. This officer will 
retain the title of “Agricultural Instructor (Malay Officers).’* 

Agricultural Divisions. 

Prom the beginning of next year the Department will 
be relieved ,of the task of supervising three of the Government 
Plantations —SapintAo, Kuala Tembeling and Portdok TanjOng. 
Advantage will be taken of this change to reorganise the Agricultural 
Divisions. 

From the 1st January the present “Agriculturist” will become 
tho ‘ Agriculturist (Rubber) ” and will devote his whole time to this 
crop; while the' present Agriculturist, Government Plantations, will 
become the “ Agriculturist ” and will devote attention to crops other 
than rabl>6r. 



RBSBNT DBVBLOPMBNTS IB OIL PALM 
MAeniNBRY. 

By B. J. Eaton. 

T he problem of the most suitable type of machinery for the 
treatment of oil palm fruit, involving the separation of the 
pericarp from the fruit and the extraction of the palm oil from 
the pericarp has been under consideration for some years, especially 
by those interested in the cultivation of this crop on a plantation 
scale. 

This problem is of importance from two points of view ; firstly, 
the design of suitable plant for the native or for the small holder, and 
secondly, large scale factory plant for estate purposes. The latter 
point of view is at present of greater importance in Malaya, where the 
palm is being grown on a large scale, although a smaller type of plant 
suitable for the earlier stages of production on large estates is also of 
value. 

The expression of oil, from the kernels need not concern the pro- 
ducer, since it is probable that the export of kernels will continue, 
the expression of the oil remaining in the hands of oil mills in the 
importing countries. 

In an unpublished article written about two years ago, the writer 
discussed the possibility of extraction of palm oil from the pericarp 
by means of centrifugal machines instead of by hydraulic presses. It 
is of interest to note that this method is now an accomplished fact 
and, in the opinion of the writer, is a more efficient and economical 
process than that of hydraulic pressing. 

Another interesting fact concerning this recent development is 
that the machinery *has been designed by a British Company — 
Nigerian Products, Ltd., — and constructed by one of the oldest oil 
expression machinery manufacturers in Great Britain — Messrs. 
Manlove Alliott and Go., Ltd., of Nottingham. 

The writer has had the opportunity of seeing a complete plant of 
this type at work in the Nigerian Court of the West African Pavilion 
at the British Empire Exhibition, and has obtained from the makers 
an estimate of units capable of dealing respectively WM'th 2 tons or 
8-10 cwts of palm fruits per hour, which are included in this article. 
The makers also state that smaller units, even down to hand-power 
size, can be constructed. 

Although it has not been possible to see in operation the plant 
designed by Oulley Expressors, Ltd., and thus to make a comparison 
of the relative utility and efficiency of this plant with that constructed 
by Messrs. Manlove Alliott & Go.; details of a Culley plant and an 
estimate of the cost as supplied by the makers are also given. 


;182 
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The essential diiTerence between the two plants is that in the case 
of that by Manlove Alliott, no preliminary depericaipinjl of the fruit 
is carried out, the W'hole fruit after a preliminary steaming in diges- 
ters being centrifuged for the extraction of oil. In the Culley process 
the fruit is first depericarped and the pericarp after steaming is centri- 
fuged. In the absence of any comparative figures or a demonstration 
of a depericarper in operation the writer favours the Manlove Alliott 
process. In that process the pericarp is not removed from the nuts 
until after the palm oil has been separated in the centrifugal extrac- 
tors. The separation of the pericarp is then a simple matter, 
especially if the residue of nut, with pericarp attached, has been 
passed through a suitable drier, preferably of the continuous rotary 
type. 

Present Methods of Extraction. 

Before dealing in detail with those latest processes for the extrac- 
tion of the oil and separation of the kernels a brief description of the 
methods at present employed may be desirable. 

The bunches of the fruit are removed from the palms by cutting 
with suitable knives and transported to collecting sheds. These sheds 
consist of long attap-roofed sheds, open at both ends. The bunches 
of fruit are placed on racks running tho length of the sheds and com- 
posed of wooden or bamboo poles, with a sloping catchment shelf 
placed below. Many of the fruits ripen sufficiently to drop from the 
bunches within a few days. The fruits, which have not ripened 
sufficiently to drop from the bunches, are removed fairly easily by 
hand or by cutting close to the main stalks of the bunches. The detached 
fruits are then taken to the factory and treated as soon as possible, 
since it is well known that the oil from damaged fruit, or from fruit 
which is stored too long, deteriorates and contains a large percentage 
of free fatty acids, which reduces its value. 

Mention might be made here of some experiments w^hich have 
been carried out at the General Experiment Station A.V.B.O.S., 
Medan, Sumatra, employing a threshing machine for the mechanical 
separation of the fruits from the bunches. It has been suggested 
that, when working on a large scale, the method of first separating 
the fruits in the field, in addition to requiring the erection and main- 
tenance of a large number of collecting sheds, may not be practicable. 

In these experiments it was found that, although the separation 
of tbo fruits could be effected much more rapidly by threshing, the 
fruits were so bruised^ as to cause a considerable increase in the free 
fatty^cid content. If, however, the bunches of fruit were sterilised 
by immersion in boiling water before passing through the threshing 
machine, it was found that there was no increase in the free fatty acid 
content of the resultant oil. 

As compared with the method at present employed, the dis^vant- 
ages are that approximately twice.4i6 much material (about half being 
wlstej ^ust be transported from the field to the, factory and that 
larger heating vessels arb required ; the advantages are that no bollect- 
ing sheds are neeessary and that labour is reduced considerably. 



384 


In Malaya and the Dutch East Indies, the expression of the oil 
from the pericarp has been carried out hitherto in a somewhat primi- 
tive manner, iisin<T hand presses. The oil produced, however, has 
been of hi«fh quality containing, in the case of the Malayan product, less 
than 4 per cent, of free fatty acid (P.F.A.)* In Sumatra, it is under- 
stood, estates have been satisfied with a P.P.A content of about 7 per 
cent. 


Although, in the absence of suitable machinery, the methods of 
treatment of the fruit and expression have been described as primitive, 
this refers chiefly to the inefficiency of the process, whereby from 20 
to 25 per cent, of oil remains in the pericarp and cannot be recovered 
except by efficient machinery. 


The quality of the product— palm oil — is however, high, since 
the fruit is treated shortly after it reaches the factory and is subjected 
to heat by steaming, which prevents decomposition of the oil. 


These primitive methods also require a considerable labour force 
in the factory, whereas the processes to be described are continuous 
and largely automatic. 


CoMi'osiTioN OP OiTi Palm Fruit. 


fruit in Malava : — 

Pericarp 58 per cent. 

Nut 42 per cent. 


average composition 

of 

oil 

palm 

f Palm oil 

31 

per 

cent. 

(Fibre & Moistui^ 

27 

per 

cent. 

f Shell 

35 

per 

cent 

\ Kernel 

T 

per 

cent 


Yields. 

The following figures showing approximate yields will enable an 
estimate to be made of the capacity of the plant required for dealing 
with the crop, assuming that the fruits are collected regularly during 
the whole year. It is probable, however, that during certain months 
the crop may be considerably higher than at other periods, and allow- 
ance will have to be made for this factor. 

Individual palms may yield from (> to 10 bunches of fruit per 
annum and the weight of the bunches may vary from 75 to 150 lbs. 
In the case of palms planted 55 per acre (30 ft. >"> 30 ft. triangular 
equilateral) a yield of 1,250 lbs. of palm oil and 330 lbs. of kernels 
per acre per annum is a conservative estimate in the sixth year after 
planting, increasing to 1 ton of palm oil and J ton of kernels per acre 
per annum with palms in full bearing. Assuming a yield of palm oil 
of 1 ton per acre per annum, this will involve the treatment of 
approximately 8 tons of fruit per acre per annum. 

An estate of 1,000 acres would thus produce 3,000 tons of fruit 
per annum or 10 tons peb day Non a basis of ^00 working days pet 
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annum, involving the treatment of about 1 ton of fruit per hour, 
assuming a 10 hour working day. 

The writer is of the opinion, however, in view of the variations 
in yield during different seasons, that a plant capable of treating 2 tons 
of fruit per hour would be advisable for a 1,000 acre estate, although 
it is possible that such a plant will be found capable of dealing with 
the crop from a larger area. 


Manlove Alliott Peocess. 

The plant designed by Nigerian Products, Ltd., and constructed 
by Mesais. Manlove Alliott Co., Ltd., is the result of experience 
gained in the mechanical treatment of the fruit in West Africa, 

The original plant consisted of depericarpers and hydraulic 
presses with the necessary steam kettles for heating the fruit and 
pericarp. After a short period this type of plant was discarded and 
centrifugal machines installed for the separation of the palm oil from 
the whole fruit. This method has been found to give improved 
results, to be less costly and more efficient. 

The process is as follows : The fruit is fed by means of a conveyor 
into a receiving hopper which feeds a vertical cylindrical digester. In 
the complete plant, details of which will be given later, two digesters 
and three centrifugal extractors, with an extra basket,” are employed, 
so that one extractor is available for filling or emptying, while the 
remaining two are in operation. 

Each digester holds about 80 cwt. of fruit and is fitted with a 
vertical shaft and agitators. Steam about 8 lbs. above atmospheric 
pressure is introduced and the charge heated for 15 to 80 minutes. 
The heated fruit is discharged into a “creeper” feeding the centrifugal 
extractors. 

Each extractor is fitted with a removable basket holding 5 cwt. 
of fruit and the charge is centrifuged for about 10 minutes. The 
palm oil is “ thrown’* through the perforated basket and discharged 
by a pipe in the outer casing of the centrifugal extractor into tanks 
placed on or below the surface of the ground. Steam is also injected 
into the centrifugals to assist the extraction of the oil. 

The oil is then pumped into large settling tanks and, if necessary, 
heated by means of steam coils to allow the settlement of any coagui- 
able or suspended matter. From the settling tanks the oil is discharg- 
ed into storage tanks from which it is drawn off into barrels as 
required. 

i After the mass has been centrifuged the “ basket *’ is lifted by 
means of chatn blocks and carried by an overhead runway to a hopper 
feeding a rotary drier. This consists of a long cylindrical vessel, 
with the necessary baffle plates, mounted on a shaft slightly inclined 



to the horizontal, so that the residual nuts and pericarp travel con* 
tinuously from the higher to the lower end. This takes about 20 
minutes by which time the nuts and pericarp are practically dry. 


The baf&e plates fixed on the sides of the cylinder lift the massed 
nuts and fibre and separate them, so that when the dried material is 
discharged the nuts are practically free from adhering fibre. The 
driver is rotated by an external cog-wheel and is heated internally by 
means of hot exhaust gases from a boiler. 

The dried nuts and pericarp are then fed by means of an elevator 
on to a horizontal rotary screen mounted on a shaft in a tank or box, 
in which the separation is completed The fibre falls through the 
meshes of the screen and is used as fuel for the boilers, while the nuts 
are discharged into an elevator feeding two nut-cracking machines 
placed aide by side. These machines are driven through a counter- 
shaft at about 1,000 revolutions per minute. After cracking, the shells 
and kernels fall direct on to a shaker screen, recovering any uncrack- 
ed nuts, which are discharged into a separate bin to be returned to 
the nut crackers. 

The kernels and the cracked shells fall through the meshes of 
the screen into a brine bath below. The density of the brine is such 
that the kernels float while the shells sink. {Note: — In Malaya and 
Sumatra, a bath of clay in suspension in water has hitherto been 
used for this purpose owing to the cost of salt, but with the recovery 
of the brine as practised in the process under review, the use of the 
brine bath appears to be more satisfactory). 

The bottom of the brine tank is fitted with a spiral conveyor 
which takes the shells to one end, w’hero they are discharged into a 
receiving hopper, feeding a centrifuge in which the brine adhering to 
the shell is extracted and returned to the brine bath. The shells, 
which are almost dry, are then taken by means of an overhead run- 
way to the boiler furnaces and used as fuel. 


The kernels are skimmed from the surface of the brine bath by 
means of wire baskets and allowe<l to stand for a few minutes on a 
sloping tray to drain. They are then fed into another centrifuge, 
which separates the adhering brine. The kernels are then ready for 
immediate bagging for shipment. 

The necessary steam for the whole plant, that is for the digester 
and the centrifugal extractors, can be raised by using the dried 
pericarp fibre and shells as fuel. The shells can, if necessary, be 
converted into charcoal, suitable for the manufacture of suction gas 
for the necessary power required. 

The whole plant is designed with the object of saving labour and 
is practically automatic, for example only two operators are employed 
on the plant working at the British Empire Exhibition. 



The following estimate and details have been supplied by Messrs, 
Manlove Aliott & Co 

(Note :-~The detailed descriptions of the various items have been 
omitted in order to save space ; only the names of the essential parts 
of the plant are given). 

(a) Capacity 2 tons of pahn fruit per hour. 

The items are os follows : — 

(1) Elevator for raising fruit to receiving bin for digesters. 

(2) Mild steel fruit receiving bin. 

(8) Two mild steel fruit digesters, 80 ins. diameter, capacity 
of each — 1 ton of fruit per hour. 

(4) Receiving hopper for delivering fruit from digesters to 
centrifugal extractors. 

(5) Three centrifugal extractors. 

(6) Two sots of lifting tackle to raise baskets from centrifugal 
extractors. 

(7) Btructural iron work for carrying digesters, countershaft 
and elevator. 

(8) Runway with supporting columns. 

(9) Two mild steel hoppers for receiving nuts and fibre from 
centrifugals. 

(10) Spiral conveyor to convey nuts and fibre to elevator for 
rotary driver. 

(11) Mild steel rotary driver with suction fan. 

(12) Mild steel fine piping from boiler to drier, drier to fan, 
fan to atmosphere. 

(lo) Two elevators for raising nuts and fibre to separating 
screen. 

(14) Nut and fibre separating screen with steel framework 
and driving gear. 

(15) Spiral conveyor from screen to elevator. 

/(A 

(I6j Elevator to raiw unts to ciraclting macbines. 

(IP Two nut Cracking machines with automatic worm teed. 
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(18) Shaker screen for separating uncracked nuts, 

(19) Structural iron work for supporting nut crackers, screen 
and driving gear. 

(20) Cast iron brine tank with shell conveyor. 

(21 ) Kernel skimmers, 

(22) Drip tray for receiving kernels* 

(23) Shell conveyor with buekets, chains and driving gear to 
convey shells from brine bath to centrifuge. 

(21) Mild steel shell bin for removing shells from elevator to 
centrifuge. 

(25) Structural iron work for supporting shell bm. 

(26) Two centrifuges for drying shells and kernels. 

(27) Two runways with supports, and two sets of lifting 
tackle to lift baskets from contrifmres. 


Total price of the above i)lant 1:1,3210 0, pins (> percent, for 
packing for shipment and delivery f.o.b. English port. 

The whole of iho necessary mild steed shafting for driving th(‘ 
above machinery, including main and countershalts, nece^sary snpiiort 
frames and pulleys (except pulley leceivnig pouer from entnne, and 
belting) J62T3 0 0, plus G per cent, for packing for shipment and 
delivery f.o.b, English port. 


The following stcom power plant for driving is recommended : -- 

(1) Two horizontal uiultitubular circular fire box boileis 
(Robey S: Co,,) working pressure of SO Ihs. per squaio 
inch and capacity of 2,500 lbs. of steam per liour, using 
wood fuel or shell or fibre, refuse, fitted with donlu'y 
pump and injector for alternative feeding. Ihire 
i*l, 060.0,0, packed' for shipment and dedivered f.o.b. 
Liverpool. 

(2) Improved double cylinder medium stroke horizonOil 
steam engine (Robey k Co.). Rrico i- ISO. 10.0, pftefed 
for shipment and delivered f.o.b. LivcTT^nol. 

The folltming are the details of tl«^ storage tliflks for the paHii 

i' 

(l) I’mik for flalHi oil ffbta tli¥ ebnlfifogal extrnc- 

iwt, 5 ft. X S ft. X 9 ft. jBUS.tJ.O. 



(2) Oil storage tank of 25 tons capacity, 21 ft. x 8 ft. x 6 ft.> 
with three compartments. Price ^£87.10.0^ per tank. 

The tanks are constructed at the works and then taken 
down for shipment. 

(b) Capacity 8 to 10 acts, of palm fn^it per hour. 

The smaller plant for treating 8 to 10 cwts. per boar consists of 
the following items : — 

(1) Elevator for raising fruit to receiving bin for digester. 

(2) Receiving bin. 

(3) Digester. 

(4) Centrifugal extractor (40 ins. diameter). 

(5) Double steam jacketed spiral conveyor drier for nuts and 
fibre from centrifugal extractor, working in conjunction 
with exhaust fan for exhausting vapours. 

(6) Elevator for raising nuts and fibre to separating screen. 

(7) Driving gear for conveyor drier. 

(8) Hexagonal rotary separating screen for separating nuts 
and fibre. 

(9) Elevator for raising nuts to receiving bin over nut 
crackers. 

(10) Receiving bin with necessary supports. 

(11) Two nut cracking machines mounted on frame, support- 
ing revolving screen for separation of uncracked nuts. 

(12) Brine tank. 

Total price of the above plant £1,(>1 0.0.0, plus (I per cent, for 
packing for shipment and delivery f.o.b. English port. 

The makers state that for the above plant it will be necessary to 
provide about 35 B.H.P. for driving, and an extra 300 lbs. of steam 
per hour for use with the digester and conveyor drier. 

A rotary drier, similar to that described for the larger plant, in 
order to utilise the exhaust gases from the boiler for drying the nuts 
and pericarp refuse can be supplied at an extra cost of £50.0.0: 

Prom observation of the plant in the Nigerian.Ooiirt of the West 
African Pavilion at the British Empire Exhibition the . writer can 
confirm the maker’s statement that the initial eosi of the plant is low» 
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operating exponsee are cheap, and farther the plant ean be worked 
without skilled labour. 


Gtjllby Pbocess. 

I 

As far as the writer is aware, the only other firm exhibiting oil 
palm machinery at the British Empire Exhibition is Gulley Expres* 
sors Ltd. Unfortunately their machinery is not in operation so that 
the efficiency of the plant, especially in regard to the depericarping 
machine, which is such an essential feature of this process, cannot be 
judged. 

Assuming that the depericarping of the fruit before extraction of 
the palm oil is necessary, a satisfactory method of carrying out this 
separation mechanically has hitherto presented many difficulties, as is 
evident from the number of machines designed and patented for this 
purpose from time to time. It is claimed that the Gulley depericarper 
has solved the problem satisfactorily. 

The following is a brief description of the process. — The fresh 
ripe fruit is fed into a steriliser, which consists essentially of a steam 
jacketed kettle, but no steam or water comes in contact with the fruit 
and no agitators are used in the kettle. The fruit takes about half an 
hour to pass through the kettle, and is thus heated thoroughly before 
being fed into the depericarper. This machine removes the pericarp 
from the nuts in a continuous operation without the use of screens or 
water, and discharges the clean nuts into a chute from which they are 
taken away for storage and drying, so that the kernels can shrink 
before the nuts are cracked. 

The pericarp is collected on a travelling band, which delivers into 
a receiving tank fitted with two strainers on a movable frame, so that 
when one of the strainers is full, the other may be moved into po8i> 
tion. The contents of the strainer are discharged into a steam driven 
centrifugal extractor, fitted with a perforated metal basket. Exhaust 
steam is used for heating the basket so as to facilitate the flow 
of oil. 

The oil from the extractor is collected in settling tanks, fitted with 
closed steam coils, in order to heat the oil, so as to coagulate muci> 
lage and other suspended matter, which settle to the bottom. The 
oil is then passed through a filter press into storage tanks from which 
it is ruh into barrels for shipment. 

(Note : — Although no filter presses are included in the Manlove 
Alliott process, it may be found preferable in that case also to filter 
the oil before shipment), 

A hand operated machine capable of treating at least 2 cwt. of 
fruit per hour ie also made by this firm for small holders. In this 
case the separate pericarp is reheated and pressed in a hand-operated 
sorew-|iresB or the oil may be separated by treating the heated pulp in 
a small steam-driven centrifugal extractor. 
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The following estimate and details have been supplied t>y Gulley 
Exiiressors Ltd.’ 

(a) Capacity 10 ctcU of palm fruit per hour. 

The items are as follows : — 

(1) Sterilising kettle^ steam jacketed. 

(2) Set of elevators for lifting fruit from kettle to deperi- 
carping machine. 

(3) Gulley’s patent depericarping machine. 

( 4 ) Drip tray for -depericarper. 

( 5 ) Fibre and oil collecting tank. 

(6) Travelling pulley block for lifting weights up to 5 .cwt.. 
(Runway joist not included). 

(7) No. 4 patent steam driven turbine centrifugal oil 
extractor, fitted, with two removable perforated steel 
baskets. 

(8) Swing crane for lifting baskets from centrifugal extractor. 

(9) Steel channel for conveying oil from centrifugal extractor 
to receiving trough. 

(10) Receiving trough. 

(11) Settling tank, capacity 10 tons, divided into two com- 
partments and fitted, with steam coils. 

(12) Double set of pumps (with supporting bracket) for 
pumping palm oil from receiving trough and fibre and . 
collecting tank. 

(13) Filter press, capable of dealing with oil from 1 ton 
of fruit per hour. ^ 

(14) Steel channel for conveying oil from filter press to 

storage tank* t 

(15) Storage tank, capacity 10 tons of oil, fitted with steam 
coils. 

(16) Necessary piping for steam beating and conveying oil. 

(17) Pour tipping bogies, capiwity 4.8 cubic feet. Two for 
removing the cleaned ntifs fi^ibe deperiearp«»r and two 
for removing the pericarp from the centrifugal extras- 

, ' tor. ' V . . . 



(l8) Eequisite nut-cracking machines and plant for separate 
ink kernels from shells. 

Total price of the above plant £^,500.0.0., packed for ship- 
ment and delivered f .o.b. English port. 

(b) Small hand-ojierated plant. 

(1) Culley patent hand-operated depericarping machine. 
Price £45.0,0. 

(2) Culley-Ducolson hand screw press. Price £14.0.0. 

(li) Patent turbine centrifugal oil extractor, steam driven. 
Price £93.5.0. The centrifugal extractor requires from 
70 to 90 pounds of steam per hour, according to steam 
pressure available, but under 3 H. P. boiler rating. No 
shafting or belting is required. 

The centrifugal extractor is recommended as giving much more 
efficient results than the hand screw press. 


Eemarks and Conclusions. 


The writer is convinced from his observation of the plant at the 
British Empire Exhibition that the problem of a simple, efficient and 
economical process for the extraction of palm oil has been solved 
satisfactorily. 

The essential differences between the processes of Messrs. Manlove 
Alliott & Co., and (4illey Expressors, Ltd., are that in the former 
process the whole fruit is treated direct in the centrifugal extractors 
after digestion with live steam at low pressure, whereas in the Culley 
process the pericarp is first separated in a special depericarping 
machine, after the fruit has been heated in a digester with no direct 
contact of steam. 

It is stated that direct contact with live steam is liabl(3 to decom- 
pose the oil into free fatty acid and glycerine, thus yielding a some- 
what inferior oil with consequent loss of glycon’ne in the water from 
the condensed steam. From actual experience with the treatment of 
palm fruits with either boiling water or low pressure steam, the writer 
is of the opinion that this factor is of little or no significance. 

The treatment of pericarp alone in the centrifugal extractors, as 
in the Cnlley process, will mean a larger output from those machines, 
since the nuts are not introduced, but it must be remembered that an 
extra o|)0ration, namely depericarping, involing the use of a special 
machine, is thereby included. 



As stated before, no definite decision can be laid down as to the 
respective merits of the two processes in the absence of a direct com- 
parison of the two machines in operation. It can be stated, however, 
that. the plant constructed by Messrs. Manlove Alliott & Go., carries 
out the various operations efficiently and automatically, is simple in 
operation and appears to be economical, and it is of interest to note 
that Tennamaram Estate, the largest palm oil producing estate in 
Malaya at present, has already ordered one of these plants. 

It is to be hoped that the solution of this problem will give a 
renewed impetus to the cultivation of the crop in this country. 


Beceived for publication^ 8th November, t924. 



POO&EK AND 6RAZIMG GRASSES IN MALAYA. 

By J. N. Milsum. 

T O those who appreciate the value of a well maintained pasture, 
it is a matter of wonder that this important aspect of agricul- 
ture is so neglected in the Malay Peninsula. Where grass is 
required as fodder for cattle at the present time, it is the general rule 
to have the supplies collected daily from swampy land in the neigh- 
bourhood. The kind of grass cut varies according to the district, 
situation, and person employed in collecting the fodder. Whereas 
some grass-cutters will take almost any low vegetation ^sufficiently 
long to cut, others will show a certain amount of discrimination and 
coll(3Ct those grasses, which are succulent and preferred by cattle. In 
open swamps the best species is Leersia hexemdra, a tall, slender 
marsh grass with narrow leaves. This grass frecjiiently occupies largo 
areas and is widely distributed throughout the Peninsula. It is 
relished by cattle, and is one of the best native fodder grasses. 

In the general absence of enclosed pastures in this country, it is a 
matter of considerable difficulty to effect improvements to the turf on 
a basis that is economically sound. The system of growing paddy as 
practised by Malays on the river banks in Pahang, known as tonggala 
cultivation, is a native method of utilizing a three to four-year fallow 
for the production of fodder for buffaloes and other cattle that are 
employed in tlie cultivation of paddy. The iiredominating species 
occurring on such land is the Love grass, Chrysopoffon acicidatus. 
This practice is generally well known and requires hutle further men- 
tion as being only applicable to types of land that aie compara- 
tively flat with a high water-table. On dryer areas, unless special 
attention bo given to the land, the soil becomes invaded with 
lalang {Iviperata anmdinacea) to such an extent that the more desi- 
rable grasses have little chance of becoming established. The best 
existing pastures are those sometiiiK'S met with as reclaimed swamps 
on estates ; the land here has been cleared of all tall growth and 
drained, resulting in a thick mat of broad- leaved grasses, which is 
usually composed of the following species.™ Panpalum platyccmle, 
P, conjuyatum, Lsachne australis, and Paniemu indicum, with a 
number of low sedges such as species of KyUtnyas, Selena and Ftm~ 
hristylis. These grasses provide a pasture very suitable for grazing cattle, 
being low, dense and succulent. Such land is, however, not always 
available and it is evident that the dryer types of land must receive 
Bbme consideration from a number of standpoints. Tt is desirable, 
therefore, that investigations be directed to ascf rtain what grasses will 
thrive on the ordinary land of the country and what methods should 
bo adopted to maintain the desirable species in a permanent state. 

On dry open land, observations tend to show that ^oysia 
puugens, a dmAll titfted, glabrous, much branched grass, occurring 
-gener^flly tliroughotit the country, i8_ a valuable grazing grass. In 
s6me districts this grass is very doihmon, especially lii sandy spots 
hear the sea, often forming a dense tiirf. Cattle graze it readily. 
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The question of temporary pastures is one that can l)e but briefly 
touched at present as though there are a number of suitable fodder 
plants, the expense incurred in their cultivation is frequently such as 
to prohibit their general acceptance, more especially by natives. There 
are, however, several fodder grasses that produce a high return for a 
moderate amount of cultivation and it appears q^ite possible that 
should these be grown in rotation with suitable leguminous crops, a 
valuable fod<3er might be obtained with profit. Several such grasses 
have proved satisfactory under cultivation at the Experimental Plan* 
tation, Serdang, Selangor. 

The subject of fodder and grazing grasses may be classified con* 
veniently^under twd headings:- - 

(a) Stall Feeding. 

(fc) Pasture Land. 

The following grasses have shown themselves satisfactory under 
trial : — 

Stall Feeding, 

Guinea Grasss, Panicim maximum, 

Mauritius Grass, Panicum muticim, 

Napier Grass, Pennheium parpureum. 

Pasture Land, 

Dallis Grass, Paspalum dilatatum. 

Carpet Grass, Axonopus compressus. 


Stall Feeding, 

Undoubtedly the most satisfactory grass for this purpose is 
Guinea Grass. This grass has been referred to as the Lst forage 
grass in the world and results to date prove conclusively its value in 
the Malay Peninsula. 

Guinea Grass, Pamcum Maximum, 

A large perennial grass, forming a great number of suckers and 
thereby growing into large stools. Height 4 to 7 feet. A native of 
tropical Africa, it is now commonly grown throughout the tropics as 
a fodder grass. At the Experimental Plantation, Serdang, cattle 
have been fed continuously on this grass as a sole fodder with excel- 
lent v results. In Sumatra, where the Deli Pony is employed in tbe 
towns, there i^ a considerable demand for this fodder. This is met 
by the cultivation of small, plotk of Guinea Grass in the majority ot 
pative faoldinjp in the vicinity of the towns. Guinea Grass is largely 
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cultivated in Hong Kong for the purpose of providing fodder for dairy 
cattle. It is also used extensively in the West Indies, Java and the 
Philippine Islands. 

Palatablencss is the first consideration with forage plants and 
Guinea Grass is eaten greedily b} cattle, horses and goats. Trials 
instituted by the Department of Agriculture, Ceylon at the Experi- 
mental Station, Peradeniya in 1922, to ascertain the relative palat- 
ableness of a number of grasses under trial there, showed this grass to 
be easily first in favour with cattle.^ 

Soils . — This grass adapts itself to a wide range of soils, but 
prefers a sandy well-drained soil, which is fairly moist. Ravines and 
other damp places in the estate may he utilized for the cultivation of 
this fodder, provided the water-talile is sufiicitmtly low. On dry 
exposed land the (|uantity of foddeu* decreases and the grass is less 
palatable to cattle on account of the stifihess of li-j growth and higher 
fibre content. 

Preparation of the Land. —'I’lie area to bo jdanted should be 
situated as near as possible to the ])lac(j where tla^ forage is to be fed 
to facilitate, transport. The land should be clcsin ch^ared and well 
cultivated to a depth of ten inches. If the lanil he subject to heavy 
wash, steps should he taken by silt pitting or other means to prevent 
rain water from damaging the surface soil and washing out the newly- 
planted divisions. 

Proj)a(ialion,—Tho grass may l>e propagated either from seed or 
from divisions. The latter is the more satisfactory method, but, when 
a commencement is to be made to establish this grass, the former 
method may he adopted. Seed is not, however, produced in much 
abundance and is generally difficult to obtain. Fresh seeds germinate 
readily, and should he sow'n thinly in prepared beds and subsequently 
transplanted to the field. The seedlings are ready for transplanting 
in three weeks from germination and receive no check if planted out 
during showery weather. The first crop of fodder may be cut within 
three months from transplanting. 

Divisions may be planted any time except in very dry weather. 
The best results are obtained when the beds are laid out at the com- 
mencement of the rains. In planting it is important that the soil bo 
pressed firmly around each plant. The first cutting may be made 
in three to four months time. 

The planting distance recommended for both seedlings and 
divisions is three feet by three feet square. When planted on poor 
land or in a dry situation, the distance may be reduced six inches 
either way. 

Little cultural attention is required after planting beyond an 
occasional stirring of the surface s6il to keep down weeds, and during 
dry weather tb prevent undue evaporation. The loose earth may be 
slightly* moutt^ed'aronnd the stools. 


* Trop J Agriouiturist. Ceylon. Vol : UX. No. 4. p.2lC, 



Production . — A yield of about 7,000 lbs. of green fodder may bo 
cut from an acre every four weeks or approximately forty tons per 
acre per annum. A heavier yield per cutting is obtained during the 
rains, but this is an average figure for the year, At the Experimental 
Plantation, Serdang. an area of half an acre of land is found sufficient 
to produce enough fodder to feed two pairs of bullocks, allowing each 
animal the grass from one chain of stools, i.e., twenty-two plants per 
day. The area measures five chains by a chain and by cutting four 
rows per day tlie grass is grown sulliciontly to recommence cutting 
again when the plot has been worked through. 

An average daily ration is found to be about nO lbs. of fresh grass 
in addition to the usual lation of ceieal food. The latter for working 
bullocks consists of a pound of broken nee and oi lbs. of bran with a 
dash of salt and a little coconut oil. ^\llcn commencing to feed animals 
on this grass, care should bo taken to mix it with ordinal y grasses in 
the first instance so as to enable the cattle to become accustomed to it 
by degrees. If fed iis a sole fo.lder ration suddenly, it is occasionally 
liable to act as a laxative. 

Air/. —After the fourth cutting, an application of twenty 
cartloads of well-rotted cattle ni inure po.* acre should be placed 
between the rows of grass and lightly cliangkolied in. To maintain 
heavy yiebls of fodder, this operation sh )Uld be repeated every six 
months. The amount of fodder being continuously removed from 
the land is so large that fre juent heavy dressings of manure are 
necessary. 

lUplantuKj. —When a plot has been under this grass for a time, 
a deterioration in production and tjuality is noted. The skooks become 
large and burdened with a quantity of old growth. This may occur 
within two to three years a'*.cording to the condition of the land. 
When this occurs, the stools should be lifted and divided, and the land 
thoroughly cultivated and replanted with divisions. When practicable, 
it is advisable to seek fresh land and crop the old area with ground 
nuts or some other leguminous plant. 

The following analyses of Guinea Grass were made at the Bureau 
of Science, Manila* and the Department of Agriculture, Ceylont. 

Philippine Isles. Ceylon, 



jier cent. 

per cent. 

Water 

... rr.so 

77.26 

Ash 

... V>.8i5 

3..30 

Proteids 

... lUi 

8.47 

Carbohydrates 

... 8.09 

8.90 

Pat 

... .5^ 

.65 

Woody Fibre 

... :.80 

6.63 


♦^Philippine Agricultural Beview, Vol: VII, Ko. 5, p, 211. 
t TrUpieal Agriculturist, l.c. 




UxvnmvB Grass, PANICVM UVTICVM. 


A strong, creeping, perennial grass, of rapid growth, producing a 
large amount of palatable fodder. It attains a height of about 6 feet. 
This grass is now widely grown in the tropics and is stated to be 
found in a wild state in Bouth America. In Ceylon it is well known 
as a fodder, but is rarely met with in this country. It thrives in 
moister conditions than does Guinea Grass. 

This grass grows well at the Experimental Plantation, Serdang^ 
and has also been grown with considerable success by the Assistant 
Agricultural Inspector, Perak South, on a small plot of state land at 
Kampar, Perak. This officer has supplied some notes on the behaviour 
of Mauritius Grtiss as a fodder in that State, and these have been 
incorporated here. 

Soil , — This grass is a heavy feeder and requires plenty of 
moisture. On dry sandy soil, coarse growth is made and the plants 
eventually die out. The land should be prepared as in the case of 
Guinea grass with plenty of well-rotted manure incorporated in the 
soil. 


Propagation . — This grass is increased by division of the runners. 
These root readily if cut into pieces of two or three joints each and 
pushed into freshly cultivated land, so as to leave the up^ier joint at 
about the surface of the soil. The divisions may be planted fairly 
closely, i.e., 1 to 2 feet apart according to situation. It is necessary 
to keep the land clean for the first two months after planting, when 
its growth becomes sufficiently dense to keep down weeds. 

Production, --The first cutting may be made in two to three 
months from planting, when the plants are just throwing up their 
fiower spikes. Subsequent cuttings may be made every two months 
or so, except in dry weather when growth becomes closer. A yield of 
about 3o tons of green fodder per annum is obtained from an acre. 
Each cutting, except during dry weather, yielding at least 5 tons of 
palatable fodder. Considerably higher yields are reported to have 
been obtained at Kampar, Perak. 

Cultivation . — The land should be cleared and replanted every 
2 — 13 years as in the case of Guinea Grass, and, where possible, a fresh 
area should be taken under cultivation and the old area be given a 
change of cropping. Heavy manuring is necessary to maintain high 
returns of fodder. 

The aijUlysis below is given by the Department of Agriculture, 
Ceylon, in t)l^ already referred to. 

Per.c^nt. 


klbidtfire ... 76^80 

Agfa 3,00 

... 1.40 

^3^bbhydraies ... 18.20 

NjUfdAii • ... .23 
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Nm«R Qbabb, PBNNISETUM PUBPDBEUM 


. A tall perennial grass, native of tropical Africa, growing in 
olttnips, and attaining a height of 18 feet. It w’oe first cnltivated in 
nbodesia in 1909, and from there it has been introduced into most 
tropical countries. This grass is of recent introduction here and, 
though but little information is ns yet available regarding its behaviour 
in this country, results to date at the Experimental Plantation, 
Serdang, indicate it as a fodder crop of probable value in Malaya. 

Propagation.- Seeds are produced in this country and germinate 
readily, though the most convenient method of propagation is by the 
use of stalks as in the case of sugar cane cultivation. Well-matured 
canes should be selected and cut into lengths with two joints, cutting 
about an inch beyond each joint. On average land the planting 
distance should be about 5 feet by 5 feet square . 

(hi,lt%vaiion--llhe\sxiA. to be planted should be well cultivated 
and, tl^ soil reduced to a hne tilth. Planting should be carried out 
during wet weather to ensure the cuttings making a good start. The 
joihts should be pushed into the ground with the upper end flush 
with the surface. 

The first cutting is ready to be taken in six months time from 
planting and subsequent cuttings may be taken every four to six 
t^onths according to season. When mature Napier Grass becomes 
woody, thus frequent cuttings are necessary to avoid this. No definite 
records are as yet available in this country as to the yield from this 
grass. It is estimated that at least 60 tons of fresh fodder per annum 
can be obtained under average conditions though this might often be 
exceeded. 

Further experiments are required to test the palatableness of this 
grass to cattle under local conditions. A preference is shown for 
softer grasses, but this is thought to be due to the fact that so far the 
foddei^ has been fed too old. The United States Department of 
Agriculture state* that Napier grass is eaten eagerly by all kinds of 
farm cattle. 

Merker grass is a variety of Napier grass that differs in having a 
more slender and glaucous stalk; it stands more erect and has 
slightly narrower leaves. The flower spikes appear earlier than those 
of Napier grass. Of the two varieties, Merker grass gives the lower 
yield of green fodder. 


Pasture Land. 

The amount of work and the expense incurred in laying down 
a pasture of pure grass in this country are heavy and experience 
to date causes considerable doubt as to whether it is an economic 
proposal. Two imported grasses have so far shown themselved 
of value for this purpose, but other grasses of likely value itre under 

^ Farmers^ Bulletin No. 1S54, p. 25. Washin^on, V*8.A. 
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trial. The difficulty experienced is to find suitable grasses with a 
sufficiently close habit to exclude undesirable weeds^ and other 
grasses. Dalhs grass and carpet grass have so far u found fairly 
satisfactory in this respect. Experiments to date have shown that it 
is very difficult to secure a good pasture by means of seed. There are 
a number of factors causing this, the principal of w^bich are the 
presence of numerous ants which remove the seed and the heavy rains 
frequently experienced in this country. The most satisfactory means 
of establishing a pasture is by means of dibbling in divisions or 
runners. on a prepared surface. 


Dallis Grass, PASPA,LV]\I JjILATATUM. 

, > 'T* 

This grass is stated to be a native of the Argentine, but is now 
cultivated throughout the Southern United States, and Australia and 
is known in Ceylon. 


Dallis grass was introduced into the Peninsula about twenty years 
ago and Ridley writing in IDOG* comments favourably on it as a pasture 
grass. It does not, however, appear to have become naturalised, 
probably, because the damp, warm, conditions of tins region are un- 
favourable to its spread by means of seed. It is a perennial, with a 
deep, strong root system and bunching habit of growth, attaining a 
height of to feet. 

Dallis grass is rather difficult to ^‘stablish, as it docs 
not spread by runners. Seeds should be sown in prepared beds 
and when the plants are of sufficient size, they should he 
lifted during suitable weather and split up into divisions. A 
suitable planting distance is about 1 foot ajiart each way. At first, 
growth is inclined to be patchy and frequently some supplying is 
necessary. It covers the land well in time and provided it is clean, 
little weeding is necessary* 


Definite information as to the tvearing qualities of this grass and 
subsequent treatment of the land are as yet not available. * 


According to the Department of Agriculture, Ceylon, the food 
units of Dallis grass are very high (l.c,). The analysis is given 
as under ; 


Wa'ter 

Per cent. 

61.10 

Ash 

8.18 

Proteids 

3.03 

Carbohydrates 

18.3(> 

Nitrogen 

. .48 

Woody fibre 

10.00 


^ Agric. Bulb S.S. & F.M.S. Vol. V, p. 113. 
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Seed ot this grass is produced in quantity in Australia and is 
obMnable from Seed Merchants in that country. Sown broadcast, 
the seed rate is given at 10 lbs. per acre. 


Cakpet Grass, Axonopns Compressus, 

Carpet grass is a native of the West Indies and is now employed 
extensively as a fodder grass in the Southern United. States. It is a 
perennial pale-green grass, spreading by creeping stems which root at 
every joint, forming a close compact turf. The flower stems grow 
to a height of 1 — 14 feet and are very slender. It is well suited for 
light soils. In the Gulf region of the U.S.A., it is said to stand close 
grazing and heavy tr$.mpling better than any other grass. 

This species is ol recent introduction at the Experimental Plan* 
tation, Serdang, and has shown itself a valuable acquisition. It is 
readily raised from imported seed, but, owing to its creeping habit, it 
is well adapted to propagation from runners. There is yet some 
doubt whether the quantity of fodder produced will ivarrant its 
extensive use as a grazing grass in Malaya, but its trial for this pur- 
1 K)S 6 is at present in progress. 

Carpet grass is of considerable value as a general utility grass 
and, when kept closely cut, it forms an excellent turf. It is consi- 
dered to be of possible use on the fairway of golf courses in the 
Peninsula, though too coarse as a grass for putting greens and tennis 
courts. 

Summary. 

(1) The present position of feeding cattle in this country is 
discussed. 

(2) The results of stall feeding with various grasses obtained 
to date at the Experimental Plantation, Serdang, show Guinea Grass 
to be a suitable fodder. Trials with Mauritius Grass and Napier Grass 
are as yet incomplete. 

(3) The question of establishing pastures is under experiment, 
and, so far, two imported grasses, namely, Dallis Qrasd and Carpet 
Grass have shown themselves promising. 


Received for publication 15th September 1924:. 



fk PJtfiLIMlNARY REPORT ON OARI^Bt CiRA^d. 

By J. Lambournb. 

C lABPET grass, also known as Louisiana grass, is a native of the 
J West Indies, but is now distributed throughout the southern 
United States and from Mexico southward to Argentina and 
Chile. It is considered the most valuable grass known for permanent 
pastures on the sandy soils of the southern Coastal Plain region of the 
United States (l). 

A small quantity of seed was received in 1921 from the Bureau 
of Plant Industry, United States Department of Agriculture, Washing- 
ton. The seed was sown early in 1922 at the Experimental Planta- 
tion, Serdang, Selangor, and from the stock thus obtained it has been 
found possible to plant up a comparatively large area. Carpet grass 
soon establislied itself by natural seeding in several parts of the 
Experimental Plantation, though it has showed no signs of becoming 
a troublesome weed. At the time of writing, beside the trial plots, 
which are capable of supplying a large amount of planting material, 
the grass has been used to cover bare terraces and banks around the 
plantation bungalows and to form edges to roads and drains. In 
addition, cattinps have been supplied for trial at the golf course under 
construction at Frasers’ Hill, Pahang, (alt: -1,000 feet) where it shows 
signs of being a suitable grass foi ‘ through the greens.' Seed and 
cuttings have beeO distributed to various places in the Peninsula. 

Carpet gtass is a perennial, pale green, cieeping species forming a 
dense turf, easily distinguished by the compressed two-edged creeping 
stems, rooting at each node, and by its linear, blunt tipped leaves. 
The inflorescence is digitnte or subdigitate, borne on long slender 
peduncles from one or two feet long. Two or three flowering stems 
are produced from the terminal node and three, and sometimes four, 
spikes arc carried at the tip of each peduncle. The first glume of the 
spikelet is wanting, and this, togetlier with its flattened stem, blunt 
tipped leaves, and digitate or subdigitate inflorescence are the main 
distinguishing features. 

There is as yet some uncertainty as to the correct nomenclature 
of Carpet grass and from information re(‘eived from Prof, C. V. 
Piper, Senior Agronomist in Charge of the Bureau of Plant Industry, 
United States Department of Agriculture, it is hoped that the identity 
of this grass may be settled in the near future. Tlio name Axoiwpvs 
coJitprenstis^ by which it is still known, has now been lued for a 
similar grass, previously referred to by Ridley as Paspalum 
platycavh^ Poir, (2). The latter grass, also a West Indian plant, 
though only differing in slight re.spects botanically from Carpet grass, 
presents considerable differences in habit when viewed growing side by 
side, and from an agronomical standpoint is much inferior. In the 
meantime, the more recent introduction may be referred to as 
compmstiBi to which the name Carpet grass applies 

primarily » 
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PbOPAOATION ANDiCULTIVATION. 


The best method of propagation is by runners which are produced 
in abundance. These are dibbled into the soil, and within two monthSi 
providing the weather is moist; a good covering is funned, which if 
mown, forms a thick close turf very suitable for lawns or for * through 
the greens ' on golf courses. 

Carpet grass is the best grass for this purpose in Malaya, so far 
seen by the writer, especially as it covers the land almost to the 
exclusion of all other grasses and weeds. Flowering stems are pro- 
duced sparingly and the seeds have not the same objectionable 
characteristic as in the case of ‘Love grass’ {Ohrusopoyott aciciUatus) 
which establishes itself on most lawns and golf courses in this 
country. It has not yet been ascertained whether Carpet gross will 
holi its own against Love grass, but judging by its strong growth, 
even on fairly poor soils, there is reason to think that it will do so. 

On the trial plots at the Experimental Plantation, Serdang, this 
grass has been allowed to grow at will for over a year without cutting 
or weeding, except in the early stages of growth. On recent exami- 
nation, it was found that only a few of the coarser grasses and a small 
amount of the Sensitive plant (Mimosa piulica)^ had established 
themselves amongst it. Where the grass hal been mown regularly, 
however, it had remained practically pure. 

Carpet grass may be propagated from seed, produced freely when 
the flowering stems are left uncut. The great difficulty is the 
collection of seed in quantity owing to depredations by rice birds. 

As a grazing grass, there appear considerable possibilities for this 
species, though there is as yet some doubt whether the quantity of 
fodder produced will warrant its extensive use. 

SoiLB. 


In the Gulf States of the U.S.A., where it is grown extensively 
as a grazing grass, Carpet gross is said to be especially adapted to 
sandy loam soils, favouring land having moisture near the surface. 
On such soil, it will occupy the land in practically pure growth, 
especially under heavy grazing and trampling. At the Experimental 
Plantation, Serdang, it has been grown successfully on both sandy 
loam and lateritic soils. It appears to grow on any type of soil in 
this country if the moisture conditions are favourable. It stands up 
well during dry weather though making little growth during such 
periods. 

References : — 

(1) Farmers’ Bulletin 1130, United States Department of 

Agriculture, 

(2) Materials for a Flora of the Malay Peninsula, 

Monocotyledons, by H. N. Ridley, volume III# 
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seMB observutions bn ReeT disbasbs 

BP HEVBA BRASILIENSIS. 

A. Sharples. 

T WO recent articles by Dr. C. van Overeem and Dr. C. van 
Overeem and Dr. A. Steininann have to be recorded and con- 
sidered in relation to our knowledge in Malaya. Kegarcling the 
article on **The Red-Root fungus of llevea Brasihensis,” {2) the writer 
has been in coraiminication with Dr. van Overceni and specimens have 
been exchanged. In this article Drs. van Overeem and Steininann 
suggest that the fungus causing the well-known “ Wet Hot” of Rubber 
roots in Malaya and named provisionally “ Fumes Psiicdo-f erven s ” 
by Wakefield (l) from specimens developed in pure cultur£s by Bel- 
grave, is the same as the fungus commonly found in West Java and 
named Oanoderma ferreuni (Berkley) van Overeem and Steininann ; 
and that ** Wet Hot of Roots of Hevea Brasiliensis” in Malaya is the 
same as “ Red Root of Hevea Brasiliensis” in Java. 

In the interchange of specimens, old fruit-bodies from Belgravo’s 
pure cultures were sent to Dr. van Overeem, who regarded the speci- 
mens »i8 probably approximating to (Janoderma ferreum^ although the 
typical spores were absent. The writer obtained from Dr. van 
Overeem typical fruit bodies of Ga nod ( rma fern um (Berkley) van 
Overeem and Steininann, whicli appears to be found quite commonly 
in Java. The fructification sent by Dr. van Overeem has been 
examined closely by various authorities in Malaya and all are agreed 
that this fungus has never been found as.sociated with Wet Root Rot in 
Malaya. Pinching, Senior Odicer on the Scientific Staff of the Rubber 
Growers’ Association in Malaya however, has accepted Ganoderma 
feyreuvi in one of his latest articles (o), 

, In connection with the statement of Drs. van Overeem and 
Steinmann (l c.) “ that thi.s species should he called Gmiodcrma 
ferrenm (Berkley) van Overeem and Steininann, and the name 
Pomes psucdo’ferrens (Wak(*field) be considered synonymous” the 
writer considers that sufficient evidence has not been adduced to allow 
this statement to be accepted. Belgrave (i) in his investigation 
worked out the life-history of the fungus and its parasitic nature along 
the required lines, by obtaining pure cultures, successful inoculations 
ipljd re-isolations. Drs. van Overeem and Steininann have obtained 
much general field evidence regarding the identity of Oanoderma 
Jep'eum with a Wet Rot of Hevea roots in Java, but as regards actual 
proof, only to be obtained by pure culture work etc, they have offered 
no substantial evidence for regarding Oanoderma ferrenm as synony- 
mous with Pomes psuedo^ferreus* 

To the layman, the question of naming may seem of small im- 
portance but there is a wider significance as a result of the writer’s 
investigationB on ** Brown Root Disease” (G). Browm Root Disease 
is a factor of some importance in the cultivation of many tropical 
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eropa ani th« causal fungus was usually assumed to Syimnoohaeta^ 
noxia (Berk) (4. p, 48) because this fungus was so commouly found 
associated with the disease ; later Fetch has changed this fiK^ijug for 
Brown Root disease of Hevea brasiliemisy which he now regards as 
oonsed by Fames lam%oensist (Miirr) Hymenochmtae hoxia being 
a stage in the life history of Fames lamaoensis (4.p.48). Again it 
should be remarked that as far as the literature has been studied, 
constant association of the fungus and diseased roots is the basis on 
which finding is made, and this evidence cannot be accepted as final. 
The writer studied comparatively : — 

(1) Brown Root disease of Rubber roots from Ceylon, 

(2) Brown Root disease of Rubber roots from Malaya. 

(8) Brown Root disease of Camphor. 

(4) Recently some work has been done on a Brown Boot 
disease of Aleurites montana. 

In these cases, four distinct fungi were isolated. The first three 
have all boen inoculated into rubber seedlings and each one was 
capable of penetrating the tissues to a greater or less degree. Apart 
from the fungus obtained from Camphor roots suffering from Brown 
Root disease, all the fungi isolated, including that obtained from 
diseased roots of Aleurites montana, showed the same pecularities 
when grown in pure culture on rubber wood blocks. These were the 
rapid growth of the fungi in the tissuses of blocks, os shown by a 
copious exudation of drops of a clear gummy or resinous nature, and 
by the copious production of mucilage in contact with water. The 
fungus from Camphor Brown Root was out of line because of a 
yellowish -brown mycelium, which grew lapidly over the blocks to 
completely cover them. 

The observations made in Malaya furnish strong evidence for 
considering that more than one fungus is concerned in causing Brown 
Boot disease oh the varied tropical cultivations. The characteristic 
symptoms of Brown Root disease, i.e. binding together of masses of 
loose soil and small debris into a firm mass around diseased roots, 
without doubt would be brought about by any fnngus possessing 
the power of attacking the wood and producing mucilage when in 
contact with sufficient supplies of moisture ; in effect there are many 
difEerent morphological species of fungi cabable of causing Brown 
JEtoot symptoms because they are similar in the physiological 
attribute. 

A similar explanation appears more feasible to the writer regard** 
ing Bed Boot disease of Java, and "'Wet Rot of Rubber in Malaya** 
i.e. probably two different fungi producing similar symptoms, 
Drs. van Overeem and Steinmann however, should have no difficulty 
in olinehing the matter if pure cultures of Getnoderma ferreum are set 
n^; wbep a comparison of the fruit-bodjes^ ^hich appeared frequently 
ini BlJjgmye’s pure oalture work, could be made mi eU further doubto 
eetatrest, 
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The second article (3) by Dr. van Overeem is of interest 
in dealing with the fungus Ustulina zonata (Lev; Sacc which is 
responsible for many losses in rubber plantations. 

Vattdina vulgaris Tl\xL and Ustuliua zonata (Lev) Sacc have 
up to’dute always been considered two different species. Ustulina 
vulgaris is known to occur frequently ail over the world and is a 
genuine cosmopolitan,^ whereas Ustulina zonata is only known to 
occur in Tropical Asia (India, Ceylon, Malay Archipelago). Dr. van 
Overeem, in an extensive resume, has provided strong evidence for 
considering the two species identical and suggests the name Ustulina 
maxima (Web) von Wettstein, to include Ustulina vulgaris and 
Ustulina zonata which were previously considered distinct species. 


Apart from the scientific interest, there is a practical aspect in 
regard to Dr. van Overeem^s paper. He mentions the extraordinary 
variability of the tropical form of Ustulina inaxima (Web) von Wett- 
stein (i.e. U. zonata), a feature which was stressed by the writer (7). 
Fetch (4 p. 144) in Ceylon and the mycologists of the Rubber 
Growers* Association in Malaya have called attention to the fungus 
Kretzschmaria micropus^ which is given as a wound parasite on 
Hevea hrasiliensis* The writer (7 ) and now Dr. van Overeem have 
both called particular attention to the Kretzschmaria” stage 
of Ustulina zonata^ for it is often found both in pure 
cultures and in close association with the ordinary plate- 
like form of the fungus in nature. No good can accrue to the rubber 
industry by unnecessarily multiplying the number of names of fungi 
supposed to be capable of causing diseases of Hevea hrasiliensis and 
there seems no adeqitate reason in the present stage of our knowledge 
for considering the “ Kretzschmaria fungus associated with symp- 
toms similar to those attributed to Ustulina zonata as other than an 
expression of the extreme variability in the growth forms of this 
fungus. 


(l) Belgrave, W. N. C. - A Wet-Rot of Para Rubber Bull. No. 

28, Dept, of Agr., F.M.S. 


(2) Overeem van, C. Dr. 
and 

Steinmaun, A. Dr. 


Over De Roode Worteschimmel van 
Hevea Brasiliensis : M A. 

Archief voor de Rubber Culture. Oct. 
1923. 


(3) Overeem van, C. Dr. - Uber Ustulina vulgaris Tul. und 

Ustulina zonata (Lev.) 8acc. Bull. du. 
Jardin Botanique Buitenzorg — Serie 
III, Vol. VI, Juillet 1924. 

(4) Pinching, H. G. * A consideration of the present condi- 

tion of the earliest Hevea plantings in 
the East. 

Report of Int. Rubber Conference. 
Brussels, published by Rubber Growers* 
Association* 



(5) Fetch, T. 


Diseases and Pests of the Bubber Tree. 
1921. Macmillan & Co. 


(6) Sharpies, A. - A preliminary account of Observations 

on the Fungi causing Brown Root 
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July 1922, No. r. 
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FCKTHER STUDIES ©N JEUUTONG.^ 

By V. R. Greenstrbkt. 

ri^^HE production of jcdutong in the F.M.S. has increased from only 
f TOO pikuls" in to over to 2,000 pikuls in 192^^ while 

during the latter year a total of o0,000 piknls with a value of 
nearly a million dollars jiassed through Singapore. Nearly all this 
was shipped to the U.S.A. where it is in growing demand as a cheap 
substitute for West Indian chicle in the manufacture of chewing gum. 
The hulk of the jelutong of commerce is derived from Sarawak and 
the Netherland Indies where however owing to crude methods of pre- 
paration and lack of transport facilities, wastage due to deterioration 
is enormous- ft is confidently assorted hy the Singapore representa- 
tive of an important New York. firm of jidntong dealers that it would 
he easily possilile for British Malaya, hy using standardised methods 
of preparation and hy virtue of its eflieient transport system, to 
capture tlie whole of this trade. 

]\Ikthods of Puej*auation. 

The customary coagulants for jelutong latex are kerosine oil, 
alum, sulphuric acid or methylated spirits. 'Fhe physical condition of 
the coagulum depends uiion whether it is pressed into a compact block 
or left to dr}^ in the impressed state. Unpressed coagnhim although 
spongy IS brittle and when fresh or preserved in water can retain up 
to 70 per cent, of moisture within its cells. On drying, such coagulum 
retains its honeycomh structure, but eventually falls to dust, in which 
condition it is resistant to wetting, exhibits none of the plastic proper- 
ties of jelutong and is of no commercial value. Tlu‘ presence of 
kerosine oil prevents excessive loss of moisture. Although the effect 
of pressing the coagulum is to squeeze out a large amount of water, a 
certain proportion is retained very tenaciously to give a product which 
although brittle, exhibits when masticated wuth warm water, all the 
plastic properties of jelutong. Coagulation with kerosine oil has 
alw^ays been popular because the retention of so much water by the 
coagulum resulted in bigger profits. On the other hand, owing to the 
difficulty in eliminating the taste of kerosine from the linibhed chewing 
gum, many efforts have been directed toAvards discovering a method 
w^hereby a similar effect could be produced without the accompanying 
objectionable taste. This has led to the fabrication of innumerable 
obat”^ of secret formulae for treating crude impressed jelutong 

1. Jelutong. Eaton, B.J. & Dennett, J. H., Malayan Agricultural 
Journal, 1923, XI, 220. 

2. Pikul = 333 pounds. 

3. “obaf': medicine (also applied to any mixture of chemicals) 


1 




2 


coagulated with sulphuric acid or alum. The two principal constitu- 
ents of those “ obat ” which the author has analysed are castor oil and 
ammonia, while each jelutong “ refiner ” adds a complicated mixture 
of incompatible chemicals having no scientific basis. After boiling 
with “obat” the jelutong is pressed into blocks and stored in water 
until a few days before packing. Jelutong prepared in this manner is 
put on the market as a “ refined jelutong.*’ In this connection it may 
be remarked that the density ot “refined jelutong ” is so little greater 
than unity that it has the interesting property of floating in hot water 
and sinking m cold water. Owing to the diversity in the composition 
of “ obat,” “ refined jelutong ” is a very variable product. Some 
brands are tasteless but in other respects very siiiiihii to that resulting 
from kerosino oil coagulation, while others soon dry to a useless and 
permanently crnmhly powder. For this reason added to the fact that 
^•eight charges are thereby increased, “ relined jelutong ” is falling 
into disfavour. A high moisture content is inorcujver being discounted 
by dealers who now' pay on a moisture free basis. 

Ejrper/7?ip?itaL- 'triiiniploii of jelutong latex w ere coagulated using 
various coagulants, the results being recorded in Table 1. 


Tajilk T. 


No. 


Name of 
coagulant. 


Aiaount 

of 

coagulant. 
Parts per 
1 , 000 . 


Time of 
coagula- 
tion. 
Days. 


Descrijition of hand 
pressed coaguluiii. 


1 

Anaerobic 

... 

2 

Aerobic 


.*) 

Sodium silico- 
fliioride. 

10 

1 

Ammonia- alum 

;]() 

O 

Acetic acid 

1 

(; 

Sulphuric acid 

O.J 

4 

Sugar 

10 

S 

Tannic acid 

• r*> 

9 

Sugar and tannic 
acid. 

I 0 :r> 

JO 

Norosine oil 

2e) 

11 

Oastor oil 

25 


hard : slight foul odour : 
good colour. 

T hard : slight foul odour : 
good colour. 

I hard : no odour : very good 
colour. 

1 hard: no odour: good 

colour: 

1 hard: sliglit odour: good 

colour. 

J hard : no odour : good 

colcnir, 

2 hard : slight foul odour : 

good colour. 

2i lull’d : no odour : dark 

colour. 

2 hard : slight foul odour : 

good colour. 

1 i soft ; odour of korosinc oil : 

fairly good colour. 

”) soft : odour of castor oil : 
fairly good colour. 


Although the first nine coagula hard nnd brittle, none 
d'^thrioraiod to a (^hihibly JlbT^^dcr, and whnn niasficatdd ^ ilh w’arm 
water regained their plai^licity. The i^atisfactory t>byBicaI condition 
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of a coagiila Nos. 10 and 11 was discounted by their odour. From 
general considerations coagulation with sodium silicofluoride and 
sulphuric acid yielded the most satisfactory results. 

Gbnbiial Characteristics and Defects. 

As a result of the examination of jeulutong prepared by the 
principal methods of coagulation and refining’*, followed up by a 
discussion with manufacturers representatives, attention was focussed 
on the general defects to which jelulong is liable and which must l)e 
guarded against in the preparation of a standard product. These 
defects may be considered under the headings ; — 

1 . Rate of drying. 

2. Resin ification. 

3. Mould development. 

Rate of drying . — As deterioration due to crumbling to a perma- 
nent powder appeared to be due to excessive auto-desiccation, it was 
decided to compare the rate of drying of samples prepared by direct 
coagulation, with that of refined jelutong.” Seven samples of 
jelutong were accordingly exposed to the drying action of an electric 
fan at room temperature for 1 month and weighed daily : a descrip- 
tion of the simples is appended in Table 11 while the accompanying 
curve shows the diminution in moisture content due to evaporation. 


Table II. 


Description of jelutong samples examined for moisture retaining 
propertu^H. 


Sample No. 


Treatment. 


Keeping Qualities. 


1 

2 


3 

4 


(i 


Refined ” 

... good 

“ Refined ” 

... inferior 

“ Refined ” 

bad 

Coagulated with sodium silico- 
fliioride: pressed 

... good 

(kiagulatied with sulphuric 
acid : pressed 

... good 

('oagulat-ed with kerosine oil : 
pr( ssed 

... good 

('Oagulated with alum : impressed 

bad 


The curves show that one sample of “ refined jelutong ” (No. 2) 
has a water-retaining capacity comparable to that of kerosine oil 
coagulated jelutong (No. G). Another sample of refined jelutong 
(No. 3) looses moisture at approximately the same rate as that 
directly coagulated with sulphuric acid (No. 5) ; deterioration 
set in however in sample No. 3 and not in sample No. 5. 
The sample coagulated with sodium silicofluoride (No. 4) dried still 
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further and yet showed no signs of deterioration, while in the impres- 
sed sample coagulated with alum (No. 'I) extreme desiccation is 
accompanied by deterioration. With a minimum moisture content of 
5 per cent therefore, deterioration is not a function of desiccation, 
although a good moisture retaining capacity appears to be some 
criterion of satisfactory keeping projierties. 

Besinification , — Deterioration of jelutong is characteiised by 
entire loss of cohesion and elasticity, while that of (un vulcanised) 
Hevea rubber is characterised by excessive tackiness. It has been 
shown however that the ultimate condition of deteriorated Hevea 
rubber is hard smooth and dry^. This phenomenon is marked by an 
increase in resin and oxygen content and occurs particularly under the 
catalytic influence of copper. Jelutong resign has been studied by 
Alexander ' who found that its analysis corresponded to H 40 O. 
He regarded this as an oxidation product of caoutchouc having the 
constitution (CioHifl) 502 . Such being the case, the addition of 
4 .T per cent, oxygen on its caoutchouc content (approximately 5^0-25 
per cent.) that is one per cent, of oxygen on the total jelutong should 
be sufficient to resinify the whole of the caoutchouc fraction. It has 
been demonstrated however tliat in the case of Hevea rubber, 
susceptibility of the caoutchouc to oxidation varies inversely with the 
resin content**. This would lead us to expect jelutong caoutchouc to 
be particularly resistant to oxidation. Experiments wore however 
carried out to test this hypothesis and discover : - 

(a) if the results for the determination of moisture by drying 
to constant weight at 100 **C in a current of air, and under 
reduced pressure are comparable, 

(b) if the proportion of resin increasies on drying at lOO^C. 

(c) how the proportion of resin changes with deterioration, and 

(d) the effect of prolonged heating in a current of air and 
under reduced pressure on (l) the weight, and 

( 2 ) the resin content. 

Throughout these experiments the numbering adopted in table 
II was adhered to, while rosin was determined by acetone extraction 
and recorded as a percentage on the dry weight. 

Tablk hi. 

Moisture content of duplicate samples of jelutong dried at JOO®C. 

Method of drying. Moisture 

per cent. 

In a current of air ... ; 35 .r) 

Under reduced pressure ... 35.55 

4. Whitby G. S. Plantation rubber and the testing of rubber, 1920, 

5. Gomnii-Zeitung, 19 ')4, 18. 867. 

6. Peachy. Society of Chemical Industry Journal, 1912. 31. 1103. 

Kirchof. Kolloid Zeitschrift, 1913. 13, 49, 
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As identical results for loss of moisture are obtained by these two 
methods, subsequent resin estimations are comparable. 


Table IV, 


Kesin content of duplicate samples of jelutong 

dried in different 

ways. 

Treatment. 

Resin 
per cent. 

Extracted wet 

... 

79.4 

Dried at 10()®C under reduced pressure,. 

;9.2 

Dried at lOO^C in a current of air 

79.8 

As drying has no 

appreciable affect on the 

resin content, the 

following tables giving the resin content of jelutong dried in different 

ways are comparable. 

Table V. 


Resin content of samples of jelutong which remained undeteri- 

orated after d months. 


Resin 

SaTuple No, 

^per cent. 

1. 

... 

79.1 

4. 

... 

:8.4 

/). 

... 

76.5 

n. 

... 

79.2 


Table VI. 


Resin content of samples of jelutong which 

underwent natural 

deterioration. 

Resin 

Resin 


per cent 

per cent 

Sample No. 

on fresh 

on deteriorated 


sample. 

sample. 

2. 

80.6 

80,5 

3. 

rr.o 

82.6 

r- 

i . 

82.0 

82.6 


These figures show that jeliitong normally contains from 70 per 
cent to 82 per cent of resin. A normal resin content however is no 
criterion of quality although an abnormally high resin content is 
indicative of deterioration. 

Table VIL 

Changes in weight and resin content due to prolonged heating 
at 100^^0. 
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No. 

Treatment. 

Change in weight 

Besin 

1. 

Crepe heated in a current of air 
for 1 month 

per cent. 

- 0.1 

per cent. 

92.4 

2. 

Block heated in current of air 
for 1 month 

+ O-S.*) 

90.6 

2. 

Block heated in a current of air 
for 1 week 

- 1.7 

79.8 

3. 

Crepe heated in a current of air 
for 1 week 

+ 0.75 

94.9 

3. 

Block heated in a current of air 
for 1 week 

- 7.8 

98.5 

3. 

Block heated under reduced 
pressure for 1 week 

- 4.8 

97.6 


These figures show that the action of heat on jelutong is to in- 
crease its resin content and that it is possible by sufficiently prolonged 
heating to convert nearly all the caoutchouc fraction into resin. 


Moreover, resin ification occurs equally whether the sample is 
heated in a current^f air or under reduced pressure. It is inconclu- 
sive therefore whether resin ification is due to oxidation of the caout- 
chouc, although the increase in weight which occurs in two cases 
favours the oxidation hypothesis. In one case a sample when heated 
in a current of air lost weight for three weeks before beginning to 
increase. In another case a sample which had gained 0.4 per cent in 
weight after heating for one month was transferred to a flask with a 
reflux air condenser. This was heated pn the steam bath and yielded 
an amorphous sublimate and a crystaline sublimate, while drops of an 
acid liquid condensed in the reflux tube. The change in weight 
during heating is therefore the resultant of an increase (due probably 
to oxidation) and a decrease due to the escape of moisture and other 
volatile constituents : so that resinification of jelutong even if 
primarily due to oxidation of the caoutchouc to resin is accompanied 
by complicated secondary reactions. Besinified jelutong is very 
sticky when hot and very brittle when cold, in which respects it 
resembles naturally deteriorated jelutong. It was decided that a com- 
plete investigation of the oxidation process was too lengthy to be 
essayed at present. Under these circumstances no analyses of the 
resin itself were undertaken. It was noted howerer that the resin of 
good undried jelutong was white and hard even when hot while that 
extracted from deteriorated jelutong was viscous when hot and brown 
in colour. The degree of colour of the resin varied with the extent to 
which the jelutong had previously been heated. This seems to indi- 
cate that -as is the case with Hevea rubber — resin resulting from the 
oxidation of the caoutchouc is different from the resin originally 
present. 

Mould development . — Although moist Hevea rubber is highly 
susceptible to mould growth, jelutong rubber is far less so. Except 





for transient slight exlierior discolorations, the only cases in which any 
degree of mould development have been found are : — 

1. Crude un pressed coagulum stored in a cool, dark place. 

2. Commercial samples of refined jelutong.*' 

The former case is of negligible commercial importance since the 
conditions were abnormal. In the latter case however mould growth 
ocdured under normal circumstances, i.e. when a block was cut in half 
and exposed to the air. 

As susceptibility of rubber to mouldiness is considered to be 
related to protein content, estimations of nitrogen were carried out on 
several samples and the results tabulated in table VIIL 


Table VIII. 


Proportion of nitrogen and protein in various samples of jelutong 
(calculated on the dry material) 


Jelutong latex 
Fresh wet coagulam 
Refined jelutong ** 


Nitrogen 
per cent. 

U.112 

0.084 

0.112 


Equivalent to protein, 
per cent. 

0.70 

0.53 

0.70 


These figures show that although the proportion of nitrogen is 
very small, the bulk of it is associated with the coagulum. Treat- 
ment with " obat ** causes a small increase in nitrogen content due to 
addition of ammonia. In order to determine suitable mould preventi- 
tives, blocks of ‘‘ refined jelutong ” were prepared with the addition 
of various antiseptics according to table IX. 


Table IX. 

Proportion of various antiseptics added to refined jelutong.” 

No. Antiseptic added. Quantity on wet weight of jelutong. 


1 

Formalin 

per cent. 

0.14 

2 

Formalin 

0.20 

3 

* Phenol 

0.04 

4 

Beta-napbthol 

0 04 

5 

Mixed phenols 

0.04 

6 

So<1ium bisulphite 

0.04 


Each block was cut in half : one half was placed under an 
electric fan and the other half maintained moist by the daily addition 
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of water. After one month, samples No. 1, 2 and 3 both wet and dry 
showed signs of mould while samples No. 4, 5 and 6 were free from 
mould. The actual exterior of the blocks was far less susceptible to 
mould than the interior. This was probably due partly to the 
presence of a very dry skin which formed and partly to removal of 
soluble food materials by the prolonged immersion in water. In all 
cases of mouldiness the effects were purely superficial and the interior 
of the blocks were in no way affected. Samples of mouldy jelutong 
were examined by the Mycologist who reported on them as follows : — 

“ Surface discolorations appear on prepared jelutong blocks. 
‘‘These discolorations are caused by fungi though little pro- 
egress is made compared with the rate of progress of fungus 
“ discolorations on ordinary rubber. It would appear that jelu- 
“ tong is not so good a medium for fungus growth as the rubber 
“from Hevea brasiliensts. The commonest discolorations noted 
“have been black, yellow and red. Only in the first does the 
“ fungus progress to any extent. Two fungi have been found 
“ associated with the black discolorations ; one a species of 
“ Pkoma, which does not appear to be closely associated with the 
“ blackening of the jelutong, the other a Brachysoperiuni type of 
“ fungus which produces short four-celled dark coloured spores ; 
“ this fungus seems capable of slowly penetrating the jelutong 
“ blocks. No definite association of a fungus with the yellow or 
“ red spots has been observed. In most discoloured pieces taken 
“ from jelutong blocks, the black discoloration is present along 
“ with either the yellow or red. When small pieces are taken 
“placed on damp blotting paper in petri-dishes the usual course 
“ is for a profuse development of PeniciUi am and Earotvum Spp., 
“ which eventually disappear. The red and yellow spots are still 
“ noticahle even after the disappearance of the above mentioned 
“ fungi, but they gradually fade out, and the fungus causing the 
“ black discoloration is the only one to remain. This fungus 
“ appears to be strongly resistant to desiccation and makes 
“ progress in apparently well dried pieces of jelutong**. 

Summary. 

I. Conditions in the F M.8. appear to be favourable for meeting 
the growing demand for Jelutong. 

II. Various methods of coagulation ajid “ refining” are described 
and commented on. 

III. The' characteristics, and . defects .of jelutong prepared in 
various ways are emumeraWd and dealt with under the 
headings : — > ,, 

1. Bate of drying. 

2. BesinMcation. 

3. Mould development. 

Received for publkaiion^ S7dh November 1924, 
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TWO NEW APPLieATIONS OP RUBBER. 

By B. J. Eaton. 

I. — Rubber Stop-Butts. 

An interesting and useful application of raw rubber has been 
discovered by Mr. W. Towgood, late of Kuala Selangor. 

This consists in the application of raw rubber as stop* butts for 
rifle shooting. 

This application of rubber has received an enthusiastic reception 
from the Society of Miniature Rifle Clubs in Great Britain, as the 
following advertisement in “ The Rifleman,” the official organ of this 
Association, will indicate* 

“ Advantages of crepe Rubber used on Stop-Butts. 

(1) Saves cost of target boards. 

(2) Prevents composition of butts being disturbed or distri- 
buted which usually happens when boards are shot away. 

(8) Prevents bullet splashing thus avoiding : — (a) Danger to 
surroundings, (b) Damage to lamps, (c) Splash boles 
on targets. 

(4) Captures all shots fired into Bullet-catchers. 

(5) Saves the lead, which can be sold and thus benefits rifle 
club funds. 

The reason of all the above advantages is that a great number 
of shots may pass through the rubber without removing 
any portion thereof and it solidifies immediately. (Note:- -The 
hole made by the bullet in passing tliroiigh the sheet of crepe 
rubber closes up iniinediatelv after the bullet passes through. 
B. J. K.) 

Sheets of crepe rubber, measuring 20 inches by 13 inches by 
n inch thick, suitable for dividing into two parts for two 
targets (either 2 ^ or 50 yards match cards) or the complete 
piece may be used for 100 yard match cards, are advertised 
by the Society in “ The Rifleman.” 

The following is an abstract of articles on the subject which have 
appeared in “ The Rifleman” November, 1923 Volume XX No. IGl, 
December, 1924, Volume XX No. 162 and February, 1924 
Volume XX No. 164. 
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Tests carried out have p^ved so satisfactory that it is considered 
that the material will be a prime factor in the construction of stop- 
butts and will minimise the danger of bullet splinters. 

(Note.: — The usual protection for 0.22 bullets at short ranges is a 
i inch steel plate fixed at an angle of 45^, with the centre 
opposite the centre of the target to deflect the bullets down- 
wards into a trough lined with stout sheet iron filled with 
saw dust.) 

The stop butts proposed are as follows : — The stop butt box is 1 2 
inches deep 16 inches wide and 17 inches long. The front of the 
box, to which the target is attached* consists of a piece of the rubber 
sheet described. The box is divided vertically into two parts by 
means of a wooden partition to which a similar sheet of rubber is 
attached. The partition is placed at 10 inches from the front. The 
distance between the partition and the rear of the box is 6 inches and 
in the rear space is placed the steel plate at an angle of 1 The 
front part of the box between the two rubber sheets is filled with 
sawdust. 

The bullets just penetrate the partition of wood and rubber and 
drop in the space in front of the steel plate. 

Since the holes made by the bullets in the rubber sheets close up 
immediately, the sawdust is retained in the front part of the box and 
the clean bullets can be collected periodically from the empty space in 
the rear portion of the boxes. 

In the case of 15 and 20 yard ranges, the front part of the box 
must be larger, to contain an extra thickness of sawdust, and for 
50 and 100 yard ranges may be smaller* 

The box is placed at the necessary height on a stand in front of 
the stop- butt or on brackets attached to the butts. 

The size given above (17 inches in length, 16 inches width, 
12 inches depth) is suitable for one or two targets. In the case of 
two or more targets a continuous box, on the same principle, may be 
cheaper. For outdoor ranges, the tops of the boxes can be covered 
with a loose sheet of iron to keep out rain. 

The writer, through the courtesy of Mr. Towgood, has had the 
opportunity of seeing a piece of rubber used as a target- board for six 
months at the Wimbledon Park Rifle Club. Several thousand shots 
had been fired through the cardboard targets backed with this piece of 
crepe rubber and the rubber only shows dark spots at the places 
penetrated, Mr. Towgood obtained this piece of rubber for exhibition 
on the R. G. A. Stall in the Malaya Pavilion at the British Empire 
Exhibition. 

The most important application is undoubtedly the lining of 
boxes us^d as stop-butts. Holes can be cut in the wooden boxes or 
most of the front and back of the boxes can be cut away. If these 
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rubber lined boxes are filled with sand, for stopping the bullets, the 
constant renewal of the boxes is avoided and the sand has not to bo 
continually replaced in new wooden boxes which are splintered rapidly 
by the bullets. The application is recommended to the attention of 
our Bifle Clubs in Malaya. 

Blue print copies of bullet catchers can be obtained from the 
Secretary, Society of Miniature Rifle Clubs, Strand, London at 1/-. 

IL— Fibkok. 

A Fibuous Rubbrr Product for Footwrar. 

One of the most useful products exhibited in the Agricultural 
Section of the Malayan Pavilion at the British Empire Exhibition 
was Fibrok, a fabric composed of a fibrous material impregnated with 
latex and used for welting, insoling and middling soles of boots and 
shoes 

The application of this material should increase and encourage 
the use of the crepe sole, which has already gained considerable 
popularity in Great Britain. 

As is well known, the crepe sole cannot be attached easily to the 
leather insole or welt of footwear, while if stitched to the leather, the 
stitches are liable to cut through the crepe sole. The usual method of 
attachment at present adopted is to stitch a thin layer of smooth crepe 
to the leather insole and then to attach by solution, a separate piece 
of crepe, which is rough or corrugated on one surface and smooth on 
the other side, to the smooth layer of crepe wdiich is stitched to the 
leather. 

In the application of Fibrok, this product can be stitched 
securely to the leather insole and a crepe sole can then be attached 
securely, by suitable solutions, to the Fibrok, which forms the 
middle sole of the boot or shoe. The product can also be used 
instead of leather to form the insole of footwear. 

Methods of attachment : —Three solutions, the exact composition 
of which is not known, but which appear to consist of emulsions made 
from latex preserved with ammonia and benzene or other suitable 
rubber solvents, are prepared by Fibrok Products Limited. 

For direct adhesion of Fibrok and canvas, for canvas footwear, 
tw^o solutions (A and C) are employed, solution A being applied to 
the canvas and solution C to the Fibrok. The treated surfaces are 
then pressed, rolled or hammered together. 

For adhesion between Fibrok and leather the leather is damped 
and combed with a wire brush and then coated with solution C and 
the two materials rolled and hammered together. 

For adhesion between Fibrok and cro|)e or between two layers of 
Fibrok or two layers of crepe, the surfaces are coated with Fibrok C. 
and then pressed, rolled or hammered together. 
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Boots and shoes in which Fibrok was used, made by a number of 
manufacturers, were exhibited in the Malaya Pavilion and attracted 
considerable attention* 

Sheets of Fibrok material in white, brown or grey colours, 
measuring 64 inches x 26 inches approximately, are prepared by the 
firm. Samples and further particulars of the product and solutions 
can be obtained from Fibrok Products Limited. 10 Fenchurch 
Avenue, London, E.C.-3. 

During a visit to the Leather Trades* Exhibition in London the 
writer also found that a somewhat similar material known as Bate- 
man’s Fibrous Crepe was being exhibited by Bateman’s Factory, West 
Harrow, Middlesex. 

It was not possible to judge the respective merits of the two 
products. 

The latter finn also stock crepe sole edge stains, black, white 
and brown, for colouring the edges of crepe soles, in order to match 
the colour of the uppers. The objection to the manufacture on the 
estate of coloured qrepes for attachment to uppers of similar colour is 
that inferior crepes may be used, since the application of dyes 
or colouring matters is liable to obscure defects in the raw 
rubber. The production of stains to colour the edges, after the crepe 
soles are attached to the footwear, meets this objection and also sup- 
plies the demands of buyers who do not like the natural colour of the 
crepe sole, when attached to brown or black uppers. 



REPORT eS THE WEEKLY PAIRS IN KRIAN. 


By Mohambd Noor. 


I N certain villages in Krian and in Larut Districts a fair is held 
once a week, mainly for the sale of produce, grown or obtained 
locally, among the inhabitants of the villages. A few travelling 
salesmen or hawkers visit each fair in turn bringing cloth, or agricul- 
tural implements and materials proper to the season. 

The following report by the Acting Agricultural Inspector Perak 
North, Inche Mohd. Noor, gives interesting details of these fairs and 
shows that they successfully serve a useful purpose in supplying local 
needs and providing a local market for all kinds of local produce 
brought to the market in comparatively small quantities and sold 
there by the producers themselves. It is hoped that the existence 
of these local markets will lead to an increased production of food 
stuffs and fruit around the villages where they are held. For this 
reason especially it is hoped that similar fairs can be started in villages 
in most other parts of the country. F.W.S ] 

Wet'klv fairs in Krian have, I understand, been in existence 
places for several years. On en(iuiry the present Distnci. OlVim 
informed me that they were started long before he came to Krian; 
those at Simpang Tiga (Kuala Kuran), Gunong Semangol and Titi 
Serong were started in 1919 ? or 


At present a weekly fair is held at : 


( 1 ) 

(d) 

( 4 ) 


(r>) 

(0) 


Sungei Gedong 
Biikit Merab 

(diangkiit Lobak, Gunong Semangol 
and Simpung Tiga (K. Kiirau) ... 

Jalan Bahru & Simpang Ampat 
i Sell using) 

^lesjid Tinggi and Titi Serong 
Ah)r PoiigMi 


on Sunday 
Monday 

Tuesday 

Wednesdiiy 

Thursday 

Saturday. 


There is no fair on Friday. Of the ten villages mentioned 
above, I was only ahh* to visit Sungei Gedong, Ihikit ^ferah and 
Alor J^ongsn on I)e(oiiil)er I'did, <;-lth luul 19*i.-;. 


Each fair generalU begins at about six or seven o’clock in the 
morning and finishes just before or about noon. 

There are no stalls or temporary sheds erected for this purpose, 
all goods being spread out upon ordinary mats, gnnn> bags and news- 
papers by the side of the public road or on vacant land close to the 
village. Kampong people of both sexes are to be seen coming in from 
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various directions, each carrying a basket or two of whatever goods he 
or she has for sale. 


On arrival the arrangement of articles for sale commences. At 
the same time the cloth-dealers as well as the toy-sellers are busy with 
their heavy bundles of cloth and of playthings. Very soon the place 
is filled with people of various ages and business then begins. Almost 
every one makes his or her purchases. Between 10 and 12 o’clock 
the crowd gradually disperses, thus ends the fair. 


Movers to the next fair are mostly the cloth-dealers, toy-sellers, 
book and medicine sellers and the Chinese vtigetable sellers. 


The following are the principal articles displayed for sale 

(i) Under the heading of agricultural crops, no cereals, such 
as padi, rice, puhit rice and maize w’ere seen in any of the 
fairs 1 recently visited, the main reason being, I think, 
that the people store only sufficient padi for their own 
•onsumption, the surplus being sold to millers during 
harvest. Whether it is on sale or not after the next padi 
harvest remains to be seen. Raw maize is not at present 
in the market, but a small quantity of it in the form of 
cake was seen at Sungei Gedong and Alor Pongsu. 

(ii) A fair amount of vegetables, such as carrots, yams, 
eggfruit (brinjals), sweet and Bengal potatoes, cucumber 
and ladies’ fingers are always to be found and are sold by 
Chinese, the villagers usually bring out chillies and cow- 
peas (Vigna cafjang), or a few “ mentimun bendang.” ^ 

No vegetable from the jungle are brought to any of the fairs. 

(iii ) I did not see any fruits other than a few common varieties 
of banana or plantain, jack-fruits {Artocarpus Poly- 
pheviia) and durians. The last two were brought from 
Larut District by Malays because better prices were 
expected in Krian 

Other local fruits are not in season. 

(iv) Coming to the crops of economic importance one can 
readily get tapioca, coconuts, sireh and split betel nut, 
Pinang Blah, sold by Banjareso and Javanese women* 
Zalacca Conferta, Assam Kelubi, and Garcinia atro- 
viridis, Assam Gelugor, can also be had occasionally. 

(v) Java tobacco, Roko” made of Nipah shoots, all sorts of 
( igarettes and cigars and matches are sold by Malays and 
Chifabsb AVhb cJome ftbfn Bagan Sbrai and Kuala Kurau. 


1, A kind of pumpkin grown on the banks dividing the rice fields. 
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(vi) Under the fish and poultry section, a fair amount of fresh 
and salted river or beudang^ fish was (piickly sold by 
Banjarese. Balt-fish from Bagan Serai or Kuala Kurau 
is always brought and sold by Chinese at a reasonable 
price. For unknown reasons domestic fowls were not in 
evidence, and, I understand, are not usually brought to 
the market. Hen and duck eggs can be obtained every 
week. A fairly large number of ducklings were easily dis- 
posed of at Alor Pongsu. 

(vii) Spices and oils —all kinds of spices can be obtained at 
any of the fairs 

It is regrettable to see that no coconut oil nor soap is on sale. 

Vinegar extracted from the Nipah palm can be procured at a 
reasonable price at the Sunday fail' either in Krian at 
Sungei Gedong, or in Larut at Simpang Tiga, Cbangkat 
Jering. 

(viii) Amongst the food-stalls there stood one or two stalls of 
Malay books (Kitabs, Korans and Hikayats), and of 
native-prepared medicines and medicinal plants sold by 
Malays and people from Penang. The business is not 
very flourishing owing, I am told, to the supply of free 
medicines to the villagers by the Government once in two 
weeks. 

(ix) Only in exceptional cases are mats and dish covers, 
Tudong Baji, to be found on sale, but, if required, 
they can be tiought at Bungei Gedong and Alor Pongsu at 
a fair price. 

“ Belaclian”, ^ the Malayan cheese, can be found everywhere 
in quantity. It is made at Kuala Kurau and is brought to 
the fair and sold by the Malays of that village. 

(x) At every fair there are many cloth-dealers who take up 
their stand all in a group, each being separated from bis 
neighbour by the beautifully coloured sarong batak * 
that are hung for sale on bamboos or sticks supported by 
four small >vooden posts, with a “ kajang”*’ forming the 
roof. The trade is mostly run by Punjabese who un- 
doubtedly make a fair profit. Different kinds and 
qualities of cloth that look very attractive at their price 
are nicely spread out upon the mat. 'fhe attention of the 
pasaers-hy is soon attracted hy the vai ious patterns and 


2. Bendang r rice field, 

3. Belachan = a paste of prawns and small fish used as a relish 
for curry, 

4. Sarong Batak ( loth for Malay skirts made the Batak 
tribe in Sumatra. 

5. Kajang -- a waterproof matting made of leaves. 
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colours"* of the cloth and by the honeyed words of the 
tradesmen. 

Adjoining these there are a few toy-scalls also run by Pun- 
jabese. A large quantity of assorted cheap toys and life- 
like dolls are offered for sale. The latter are anxiously 
waiting to he acquired by the passing girls whose repeated 
cries and pleading usually cause their fathers and mothers 
to purchase the dolls. 

(xi) In another corner usually at the end of the fair 
Ban] arese as well as Javanese women are busily selling 
all sorts and shapes of cakes and of sweets either prepared 
at home quite early in the morning, or made on the spot. 
People, old and young, are invited to partake of this 
“ kueh *’ in return for a few cents when the purchaser 
has satisfied his hunger. 

Judging from what I have seen at the three places visited I am 
perfectly certain that weekly fairs in Krian have been a success. 
Those at Changkat Jering and Batu Kurau also show improvement. 
It is hoped that each and every district in the F.M.8. will have 
similar fairs. 

The most crowded and successful fair is that at Sungei Gedong 
the next being at Alor Pongsu. 

It is a pity that the people of all the villages at which fairs are 
held do not attempt to grow vegetables and other food -stuffs regularly 
in their kanipongs, as tlie Chinese always do. Things can be reme- 
tlis'd if oV(^rv encouragement is given both by the Agricultural Depart- 
nif-ns rind i).(' District OOicers. I was able to talk on this matter 
w .th only one Peughulu in Krian wdio seemed to agree to wliat I said, 
and who told me that be i.s trying bus utmost to make the fair in his 
mukim more successful tlian it is at present. 

The prices of all the gocnls sold are fair. It is certainly a dull 
day for the village shop-koxqiers, as their usual customers are not 
anxious to visit them. Things are only bought in the shops if not 
obtainable in the fair. 

Tleceived for puhlicaiion Hlh April 



DEPARTMENT OP AGRieDLTI3RE» P.M.S. & SS. 


LIST OF ECONOMIC PLANTS, CULTIVATED AT THE 
EXPERIMENTAL PLANTATION, 8ERDANG, 
SELANGOR, 1925.* 

By J. N. Milbum. 

Ag Agriculturist, F.M.S. d S.S, 

ri'^HE object of this article is to provide in tabular form a list 
I of the plants established on the 1st January, 1925 at the 
Experimental Plantation, Serdang. It is considered that it 
will be of assistance to visitors to the Plantation, who will thus be 
able to retain a permanent record of the various plants seen. The 
list will also be useful for general reference. 

The scientific names are those adopted in the * Index Kewensis.’ 
The majority of the Malay names are taken from the list compiled by 
Ridley and Curtis, published in the journal of the Straits Branch, 
Royal Asiatic Society, July 1902. 

I —Food Crops, 


Latin Name. 


Natural Order. 

English Name. 

Malay Name. 

Aronga saccharifera 


Palmae 

Sugar Palm 

Kabong 

Cajanus indicus 


Leguminosae 

Pigeon Pea 

Job’s Tears 

Kachang Kayu 

Coix Lacryraa-jobi 


Gramineae 

Jelai Batu 

Dioscorea alata 


Dioscoreaceae 

Greater Yam 

Ubi Nasi, U. 
Merab, U. junjong 

„ esculenta 


»» 

Lesser Yam 

Kemili or Kombili 

Eleusine coracana 


Gramineae 

Ragi 

Sambau 

Glycine hispida 


Leguminosae 

Soya Bean 

Kachang Japun 

Ipomoea Batatas 


Convolvulaceae 

Sweet Potato 

Ubi Keledek 

Manihot utilissima 

1 

Euphorbiaceae 

Tapioca 

Ubi Kayu 

Maranta arundinacea 


Marantaceae 

Arrowroot 

Metroxylon Sagu 

1 

Palmae 

Sago 

Rembia 

Oryza sativa 


Gramineae 

Rice 

Padi 

Pennisetum typhoideum 


»» 

; Bulrush Millet 


Phaseolus lunatus 


Leguminosae 

Lima Bean 

Kachang China 

Saocharum officinarum 


Gramineae 

Sugar Cane 

Tebu 

Sorghum vulgare 


»» 

Sorghum 

Betari 

Vigna Catjang 


Leguminosae 

Cow Pea 

Kachang Panjang 

Voandzoia subterranea 


»f 

Bambarra Ground 
Nut 

„ Manila 

Zea Mays 


Gramineae 

Maize 

Jagong 


* Reprinted as Circular No. 1/25. 
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II.~ Fbcitb. 


Latin Name. 

Natural Order. 

English Name. 

Malay Name. 

Ananas sativus 

Bromeliaceae 

Pineapple 

Nanas 

Bertholletia excelsa 

Myrtaceae 

Brazil Nut 


Bouea macrophylla 

Anacardiaceae 

... 

Kundangan 

Canarium commune 

Burseraceae 

Java Almond 

Kenari 

,, Kadondon 

>» 

... 

Eedondong 




Matahari. 

fj ovatum 

»» 

Pili Nut 


Carica Papaya 

Passifloreae 

Papaya 

Betek 

Chrysobalanus icaco 

Bosaceae 

Coco Plum 


Citrus acida 

Butaceae 

Lime 

Limau Eapas 

„ Limonum 


Lemon 

» Chumbol 

Cynometra can li flora 

Leguminosae 

Nam-nam i 


Diospyros discolor 

El)enaceae 

Butter Fruit 

Buah Mentega 




Buah Sakahlat 

Eugenia brasiliensis 

Myrtaceae 

Brazil Cherry 


Mimusops elengi 

Sapotaceae 

. . . 

Bunga Tanjong 

Morns indica 

Urticaceao 

Indian Mulberry 


Musa spp. 

Scitamineae 

Banana 

Pisang 

Tamarindus indica 

Leguminosae 

Tamarind 

Asam Jawa 

Terminalia Catappa 

Combretaceae 

Indian Almond 

Ketapang 


III.— Beverages. 


Camellia Thea 

Ternstroeraiaceae 

Tea 

Cha (doun) 

Coffea spp. 

Bubiaceae 

Coffee 

Kopie 

Theobroma Cacao 

Sterculiaceae 

Cocoa 




IV.— Fixed Oils and Pats. 


Aleurites Fordii 
„ montana 

Euphorbiaceae 

' u 

Tung Oil 


ff triloba 

>» 

Candle Nut 

Buah K$m 

Arachis hypogaea 

1 Leguminosae 

Ground Nut 

Kachang Goreng 

Bassia latifolia 

1 Sapotaceae 

Ilippai Nut 

Butyrospermum Parkii 

1 i 

1 ff 

Shea Butter 


Elaeis guineensis 

Palmae 

African Oil Palm 


Elateriospermum Tapos • 

Euphorbiaceae 


Prah 

Isoptera borneensis 

! Dipterocarpeae 

Borneo Tallow 

Tengkawang 

Bicinus communis 

Euphorbiaceae 

Castor Oil 

Jarak 

Sesamum indicum 

Pedaliaceae 

Gingelly 1 

Lenga 


V.— Essektial Oils. 


Acacia farnesiana 

Leguminosae 

Cassio 

Lasano 

Canangiuiu odoratum 

; Anonaceae 

Cananga 

Kenanga 

Citrus Aurantium var. Ber- 

Butaceae 

Bergattiot Oil 

gaiuia. 
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V.— Esskktul Oils.— con<5. 


Latin Name. 

Natural Order. 

English Name. 

Malay Name. 

Cymbopogon citratus 

Gramineaa 

Lemon Grass 

Minyak Serai 




Wangi. 

„ Nardus 

it 

Citronella Grass 

Minyak Serai 

yt Martini 

it 

Geranium oil Grass 
Palmarosa oil Grass 


Dryobalanops aromatica * 

Dipterocarpaceae 

Borneo Camphor 

Kapur Barus 

Pogostemon Cablin 

Labiatae 

Patchouli 


„ Heyneanus - 


it 

Nilam 

Vetiveria zizanioides 

Gramineae 

Vetiver Grass 

Akar Usar-usar 


VL— Fibre Plants. 


Abroma augusta 

Sterculiaceae 



Agave sisalana 

Amaryllidaceae 

Sisal Hemp 

j 

Boebtneria nivea 

Urticaceae 

Ramie Fibre 

Ramin 

Bromelia argentina 

Bromeliaceae 

Caraguata Fibre 

j 

yy Balansae 

it 


1 

„ Magdalenae 

tt 

Pita Fibre 

1 

Corchorus capsularis 

Tiliaceae 

Round -poilded Jute 


„ olitorius 

»» 

Long-podded Jute 

1 

Crotalaria juncea 

Leguminosae 

Sunn Hemp 

1 

Eriodendron anfractuosum 

Malvaceae 

Kapok 

’ Kabu-kabu, 

i 


Kerkabu. 

Furcraea cubensis * j 

Amaryllidaceae 



„ gigantea 

It 

Mauritius Hemp 

1 

Gossypium barbadense 

i Malvaceae 

Long-staple Cottoni Kapas 

„ brasiliense 

It 

Kidney Cotton 

j Kapas 

Hibiscus cannabinus 

II 

Bimlipatam Jute 


„ Sabdariffa var. 

it 

Roselle Fibre 

f 

! 

altissima. 




Musa textilis 

Miisaceae 

Manila Hemp 

j Pisang liutan 

1 

Sansevieria trifasciata. 

Haeraodoraceae 

Bowstring Hemp 

„ raetallica 

11 

1 


VII-Dwos. 


Chenopodium ambrosioidns i 




var. antholminticum 

Chenopodiaceae 

Chenopodium oil 




plant 


Cola acuminata 

Skerculiaceae 

Kola Nut 


Croton Tiglium 

Enphorbiaceae 

Croton Oil 

Chengkian 

Erythroxylon Coca 
Hydnocarpus anthelminthi- 

Linaceae 

Cocaine-Plant 


cus - 

Bixaceae 

Chaulmoogra Oil 


Hydnocarpus Wightiana • 



Jatropha Curoas 

Enphorbiaceae 

Purging* Nut 

Jarak Blanda 

Psychotria Ipecacuanha • 

Bubiacea^ 

Ipecacuanha 


Teraktogenos Eurzii 

Bixaceae 

(Burmese) Chal- 




moograor Kalaw 
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VIIL- Spices. 


Latin Name. 

Natural Order. 

English Name. 

Malay Name. 

Cinnamomum zeylanicum • 

Lauraceae 

Cinnamon 

Kayu Manis 

Eugenia caryophyllata 

Myrtaceae 

Clove 

Cbengkel 

Myristica fragrans 

Myristicaceae 

Nutmeg 

Pala 

Piper nigrum 

Piperaceae 

Pepper 

Lada Hi tarn 

Vanilla planifolia 

Orchidaceae 

Vanilla 


IX.- 

•Dyestuffs & Tanning Materials. 


Bixa Orellana 

Bixaceae 

Annatto 

Kesumba 

Indigofera Anil 

Leguminosae 

Indigo 

Nila 

„ arrecta 

a 

Java-Natal Indigo 


Uncaria Gambier 

Buhiaceae 

Gambier 

Gambir 


X. -Fodder Grasses. 


Andropogon halepensis 

' Gramineae 

Johnston Grass 


sorghum suda* 




nensis 


Sudan Grass 


Axonopus compressus 

1 

' Carpet Grass 


Chloris Gayana 

1 

1 1* 

Rhodes Grass 


Coelorrachis glandulosa - 

i 


Terapoh, T e b u 




Salak 

Cynodon Dactylon 

»* 

Bermuda Grass 


Digitaria didactyla 

1 »» 

Australian Blue 




Couch 


„ eriantha - j 

♦» 



Mellinis minutiflora var. 




mutica 


Molasses Grass 


Panicum laevifoliuin 




„ maximum 

»> 

Guinea Grass 


„ miiticum 

r> 

Mauritius Grass 


Paspalum dilatatura 

)* 

Dali is Grass 


Pennisetum purpureum - 

t* 

Napier Grass 


M var - 

1) 

Merker Grass 


Sorghum versicolor 




Tricholaena rosea 


Natal Red -Top 




Grass 


Urochlea hrachyura 

>» 



Zoysia pungens 





XL— Fodder Crops. 


Desmodium tortuosum 

Leguminosae 



Prosopis juliflora 

>> 

Algaroba Bean 


Stlzolobium Deeringiana * 

>> 

Velvet Bean 

Kachang Balanga 
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XII.— Cover Crops. 


Latin Name. 

Natural Order. 

English Name. 

Malay Name. 

Calopogonium mucunioides 

Leguminosae 



Canavaiia ensiformis 

M 

Sword Bean 

Kachang Parang 

,, turgida 

)♦ 


,, Hantu 

Cassia hirsuta 


1 

1 

Siiiteng 

„ mimosoides 




„ occidentalis 
Ceiitrosema Plumieri 


i 

’ Butterfly Pea 

Kachang Kota 

1 

„ pubescens 



i 

1 

Clifcona cajanifolia 
Crotalaria anagyrnidcs 



; Beluntas Padi 

incana 

1 



„ maijussai 




,, striata 


i 


„ usaramoensis - 

1 f) 


1 

Desmodium gyroides 



t 

Dolichos bitiorus 

Leucaena glauca 

1 

Horse Gram 

j 

1 Petai Jawa 

Mikania scandrna 

1 ('Oiiipositae 


; Akar Lupang 

Mimosa in visa 

' Leguminosae 

1 Giant Mimosa 

1 

1 

Sesbania aculeata 

1 ’* 



,, soricoa 

1 

n 

; 


Tephrosia Candida 




„ Hookoriana var. 


, 


anioena 

n 

! 


„ piupurea 

i ♦♦ 

1 

1 

„ Vogelii 

*% 

i 

i 

Vigna marina 

♦» 



,, oligosperina 

>> 

Sarawak Bean 



XIII.— Shade Treks. 


Adenanthera pavonina 

Loguminosae 


Saga besar 

Calophyllum iiiophyilum - 

Gutti ferae 


Penaga Laut 

Efythrina indica 

Leguminosae 

Dadap 

Dedap 

Gliricidia macnlata > 1 




Jacaranda oval i folia 

Bignoniaceae 



Peltophorum fen ugineum - 
Pithecolobiiim dulce 

Leguminosae 

n 

Madras Thorn 


„ Saman 


Rain Tree 


XIV.— Miscellaneous Products. 


Areca Catechu 

Palmac 

Areca Nut , 

Pinang 

Derris elliptica 

Leguminosae 

Tuba Root i Tuba 

Dialium ]aurinum 

»» 

1 

Karan ji Papan 

Entada scandens 

»> 

1 

Akar Sintok 

Hymenaea Courbaril 


West Indian 



Gum Tree. 


Nicotiana rustica 
„ Tabacum 

Solan aceae 

Tobacco 

♦» 

1 Temakan 

Falaquium Qutta 

Sapotaoeae 

Gutta-percha 

lietah Taban Merah 

„ obovRtum 

ft 


M M Puteh 

Zingiber officinale 

Bcitamineae 

Ginger 

Haliya 



LONDON MARKET PRlOlB LIST. 4tll OdARTBR ISSS- 


Oil Seeds. 


Castor (Bombay) 

• 

£31.15.0 per ton. 

Copra (Ceylon) 

- 

£32. 5.0 „ „ 

Do. (Straits) 


£31. 2.6 „ „ 

Cotton (Egyptian) 

. 

£13.ir.6 „ „ 

Do. ( Bombay ) 

- 

£ll.n 6 „ „ 

Croton 


2r/6--32/6 per owt. 

Desiccated Coconut (fine) 

- 

42/6 „ „ 

Do. Do. (medium) 

- 

42/6 „ „ 

Do. Do, (coarse) 

- 

45/- „ 

Gingelly (Chinese) 

- 

£20.15.0 per ton. 

Groundnuts (Gambia, undecorticated) 

- 

£20.16,0 „ „ 

Do. (Chinese, decorticated) 

- 

£25.10.0 „ „ 

Linseed (Bombay) 

- 

£24.10 0 „ „ 

Do. (Plate) 

. 

£22. 5,0 „ 

Palm Kernels (West Africa) 

- 

£22.1.5.0 „ „ 

Oils. 

Castor (Madras) 

- 

70/- per cwt. 

Do. ( Pharmaceutical ) 

- 

80/- „ „ 

Do. (1st pressing) 


75/- „ „ 

Do. (2nd pressing) 


78/- „ „ 

Coconut (Cochin) 


80/ )) II 

Do. (Ceylon) 


47/6 1, II 

Cotton seed (Egyptian, crude) 


48/- ,1 II 

Do. (Bombay) 


41/- 11 II 

Groundnut (Oriental, crude) 


«2/- „ ,1 

Do. (English) 


51/6 1, „ 

Linseed (Calcutta) 


44/6 ,1 ,, 

Do. (Plate) 

- 

43/6 „ ., 

Palm (Lagos) 

- 

£42.10.0 per ton. 

Do. (Sumatra) 

- 

£36. 2.6 1, ,1 

Palm kernel 

- 

45/- per cwt. 

Oil eakes. 

Coconut 

• 

£12.12.6 per ton. 

Cotton (Egyptian seed) 

- 

f 8.15— £ 9.2.6 per i 

])o. (Bombay seed) 

- 

£ 8.10— „ 

Groundnut (decorticated) 

- 

£13. 5— £13.10 1, 

Linseed 

- 

£13.12.6 

Palm kernel 

- 

£ 8.10.0 

BssentUl Oils. 

Cajeput 

. 

3/2 per lb. 

Camphor (Chinese, crude) 

• 

2/42 ,. „ 

Do. (Japanese, refined) 

- 

2/8 -2/9 .1 1, 

Camphor (oil) 

- 

60/- per cwt. 
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Fibres. 


Cotton (American G.O. to MidJ 
Do. (Egyptian, Sakellaridis, G. P. 
to fine) 

Hemp (Manila, “ J grade) 

Do. (Mauritius) 

Do. (New Zealand) 

Do. (Sisal) 

Kapok (Indian) 

Do. (Java) 


Foodstuffs. 


12.04d. — 13.69d. per lb. 

25.10d.— 2T.80d. „ „ 
£56 per ton. 

£45.10— £48 „ „ 

£42.10— £44.10 „ „ 

£27— £58 „ „ 

lOld. per lb 
J/1^1/2 „ „ 


Cocoa (Ceylon, plantation) 

- 80/ — 115/- per 

(in bond) 

cwt. 

Coffee (Malay, plantation) 

• 100/- — 130/- per 

(in bond) 

cwt. 

Do. (Malay, Liberian) 

- 100/— 111/- per 

(in bond) 

cwt. 

Sago (pearl) 

- 28/- per cwt. 


Do. (flour) 

- 17/6—18/6 „ „ 


Sugar (Java, white) 

- 20/li „ „ „ 

(ex- ' 

Tapioea (Penang, flake) 

eluding duty) 

- 8id,— 4d. per lb. 


Do. (Penang, flour) 

- 38/-— 22/- per cwt. 


Ghemicsls. 

Acetic acid (glacial) 

- £68.10 per ton. 


Do* (80% comml.) 

- £ri 



Acetone 

Ammonia (.880) 

Calcium acetate (grey) 

Citric Acid 
Formalin (40% vol.) 

Lime Juice (concentrated) 
Sodium bisulphite (60—62%) 
Sodium sulphite (anhydrous) 
Wood Creosote (unrefined) 


• £98— £94 
- £22 
- £14 


»> »> 


*» i» 


- l/8i per lb. 

- £19 per ton. 

- £18.15 per basis. * 

- £17 — £18 per ton. 


- £27.10 


- 2/9 per gallon. 


* Basis = 108 gallons, 64 ozs. of Citric Acid per gallon. 
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VARIATION IN ©OeONUTS WITH PARTICULAR 
RBPBRBNeB TO FRUIT PRODUCTION. 

By H. W. Jack. 


ri^IIE selection of seed nuts is probably of greater importance in 
I the ense of coconuts than of any other crop grown on planta- 
tion lines when due consideration is given to the length of the 
profitable life of the palms which under good conditions should 
certainly exceed fifty years, and yet little real attention i.s given to 
the question when land is being opened for coconut cultivation. 


The term “selected ’’ as regards seed coconuts is misapplied to a 
very large extent at present, the methods of selecting them being far 
from scientific and rarely being based on a thorough examination of 
the individual tree. The commonest method of selection is that of 
purchasing seed nuts from a well established estate which is known to 
produce a fair quantity of copra per acre. This method is tolerably 
sound in the almence of reliable tree data as long as the trees from 
which the nuts are divided are growing in soil conditions similar to 
those existing on the area whore it is desired to establish a new plan- 
tation, hut merely ensures the production of trees of average utility. 
A vast improvement on this method is that of examining the trees in 
the field and marking as parents the individual trees which show 
desirable characters or which closely approximate to an approved 
tvpe. This method, if thoroughly performed, should result in a more 
uniform plantation than the more casual method which is usually 
adopted, though complete uniformity cannot bo obtained because trees 
which appear very much alike, differ not onlj" constitutionally but 
seedlings from the same parent tree mav be found to vary to an extent 
as yet undetermined, on account of cross-pollination which undoubt- 
edly takes place though by no means to the exclusion of self-polli- 
nation as contemporaries maintam elsewhere. There are, in fact, 
many single coconut palms in Malaya isolated by several miles of 
jungle on which numerous fruits of all ages can always be seen, in 
spite of the depredations of monkeys. In«itances may he seen in the 
lowlands on the Jerantut-Kuantan Road, at Jor at an elevation of 
2,000 feet and at s ^veral other places. 


For practical guidance in the matter of selecting parent trees by 
inspection in the field, the planter could not do better than study the 
lines indicated by Sampson (l) who investigated this important 
question very thoroughly, but who maintains that a detailed cropping 
register of each tree is the ideal, A practical method for establishing a 
register of this nature is described in the Malayan Agricultural 
Journal (2), and this paper is based on the results obtained by the 
maintenance of systematic records extending over four years. 


In coconut cultivation, variation is well known to occur in many 
characters of which some, such as colour, size an<l shape of fruit are 
readily apparent, while other characters can only he revealed by 
careful investigations covering an extended period In the latter 
category can be included seasonal variation in cropping, variation in 
root formation, variation in female flower production, and in the 
produclion of mature fruits per palm, variation in size and shape of 
nut, in thickness of meat, in oil content of the meat, in the rate of 
germination of seed nuts from different palms of the same variety, 
and in other characters. 


A perusal of the annual exports of copra from the Federated 
Malay States (3) clearly reveals tlie seasonal vagaries of cropping. 
For instance, the exports in 1923, which was a had coconut year 
climatically, were 824,028 pikuls as against 928,G19 pikuls in 1922, 
despite the increased age of the coconut trees, additional >oung areas 
coming into bearing, the fact that the average price in 192;) was over 
oO cents, per ])ikul higher than in 1922, and that the rubber niark(‘i 
was still so dull. This represents a variation of over 12/,"*,. 


Statistics collected from fifteen representative estates scattered 
over IVlalaya show an average decrease of over 1 To in the yield of 
copra per acre in 1923 as compared with 1922, thus reflecting fairly 
closely the loss shown in the exports. 


Such variation in cropping at times becomes a matter for concern 
to sliippers of copra who reserve definite space for this product on 
their ships, and shortages sometimes mean loss unless other merchan- 
dise for export is abundant. 


It is often claimed that coconut palms arc periodic as regards 
their annual production of fruit but an examination of the figures of 
yield of ripe fruits par palm as shown in the Appendix disproves this 
and shows that the variation in yield is due to other causes of which 
climate, cultural operations and environment are the chief. 


For the individual palm, variation in fruit production, under 
ordinary cultural conditions, must be largely climatic because good 



and poor fralting years for a mixed population argue against the ten- 
dency in the individual tree towards periodic fiuiting. Annual vari- 
ation in crops shows that fruiting has been determined by some 
^extraneous circumstances which effect all the trees in a plantation 
alike, whereas if there was any innate tendency towards periodic 
fruiting it would be exhibited by different individuals in the same 
year, and consequently, in a plantation containing many palms, 
annual uniformity of production would result. This paper shows that 
uniform annual production is not achieved under normal condi- 
tions. 


Sampson (1) who made a detailed study of the root systems of 
palms recorded wide variations in the number of roots formed per 
palm on palms growing under approximately the same conditions. 
For instance, an examination of the root systems of (] palms of the 
fiaine age, growing in the same field, showed a range of variation in 
the number of roots per palm from 1,4(50 to ^^,40.", 


Similarly, variations in female flower production amongst palms 
of the same variety and age, growing side by side under ostensibly 
similar conditions, are pointed out by the same author, who traces 
thorn directly to physiological causes correlated with climatic changes. 
For instance, the number of female flowers per spathe on coiibecutive 
spathes of a single typical tree covering a two-year period were found 
to be 1 : 5 , 12 , 19, 14, 17, 27, 50, 17, 1(5. 15, 18, 17, 10. 0, H, 18, 2(5, 
14, 15, 14, 18. The single tree variation is still ^^lder when the 
number of ripe fruits per spathe is considered. 


In a mixed population of 102 palms approx imately 10 years old, 
growing on excellent coastal land, the number of spathes, in situ per 
palm was found to vary from 2 to iHwith an average of all the 
palms receiving as nearly as possible the same treatment 111 cultiva- 
tion and drainage (4), 


Within the same variety, even with adjacent trees subject to the 
flame conditions of climate and cultivation and bearing fruits approxi- 
mately equal in size, Giiorinous variation in the size of the kernel is 
found, ranging from .4 to .(> of an inch as average limits, though un- 
der adverse conditions such as might be found where heavy and ex- 
haustive cover crops like sweet potato or tapioca have been grown 
continuously, the meat is frequently much thinner, even being re- 
duced to .2 inch or possibly less- 


The oil content of the meat has also been found to vary greatly, 
local limits being from 52 to HO per cent (5) and though much of 
this variation may be due to difference in ripeness of the nuts no doubt 
a fair amount of real variation exists. Preliminary experiments show 
a variation in the oil content of nuts grown on the same tree of 11 per 
neni. 
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There is also a wide variation in the amount of (toddy) obtain- 
able from the treated flower stalks of different palms. Moreover the 
same palm will show a marked seasonal variation in sap production 
the flow being stimulated by fine weather, though prolonged drought 
is liable to retard it. 


Rainy cloudy weather greatly retards sap flow. The quality of 
the sap, that is the amount of sucrose it contains, also varies with the 
age of the tree and the part of the spathe being tapped. Young 
palms do not yield such a rich juice as older ones, and the tips of the 
spathes produce sap which is not so rich as the sap produced by the 
middle or lower parts of the spathe. 


The rate at which seed nuts of approximately equal maturity 
collected from different trees of the same variety germinate was found 
to vary greatly, the time taken by each group of 10 nuts from each 
of six trees to form shoots 1 foot long varying from 2 to months 
(6). In this instance, naturally, a certain proportion of the varia- 
tion was due to differences in r^p^mess of the nuts despite the fact that 
the nuts were collected from trees which were systematically picked 
at regular intervals of 5 weeks for a period of four years by experien- 
ced coolies, but such differences could not possibly account for such 
widely differing rates of germination. 


As to the causes of variation, climate, cultural operations and en- 
vironment play a very great part but the hereditary characteristics of 
the tree must not be overlooked. 


Variations in the shape, size and weight of fruits and of kernels 
borne by a single tree and which arise as modifications due to vary- 
ing environmental conditions, particularly climate and cultural ope- 
rations, may only be transitory and as such, these variations will be 
found to fluctuate about the “ mean^' or “mode” for each character 
provided thatobservations are maintained for a sufficiently long period, 
that fair cultivation is maintained and that the trees are not too old. 
On the other hand, despite environmental factors which vary in de- 
gree, each tree will retain its own individuality as long as conditions 
favour a fair degree of development. 


In confirmation of this statement, it has been found, through the 
systematic records on which these notes are constructed, that in a 
mixed population of trees such as is found on any coconut estate, good 
producing trees on the average remain proportionately good yielders 
from year to year, while poor yielders continue to produce poorly. 
For instance, the annual fruit production of 15 trees, selected from the 
records to represent five good producers, five medium prpducers and 
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five poor producers, Is fairly proportionate from year to year as may 
he seen from an examination of the following table : — 


Row No. 

Tree No. 

Yield 

of ripe fruits per annum. 

Average 

for 

4 years. 



1980 

1921 

1922 

1923 


1 

5 

102 

117 

98 

78 

99 

6 

5 

98 

103 

100 

113 

104 

10 

3 

140 

129 

91 

122 

121 

11 

17 

89 

105 

118 

108 

105 

14 

10 

135 

119 

114 

91 

115 

1 

A 

t 

42 

64 

63 

64 

58 

2 

12 

48 

67 

66 

75 

I 

4 

r> 

60 

69 

62 

64 

64 


4 

64 

86 1 

51 , 

80 

70 

8 

4 

68 

; 78 ; 

71 


72 

i 

6 

18 

16 

24 

22 

22 1 

i 21 

4 

15 

22 

29 

37 

i 37 i 

1 »1 

10 

8 

20 

23 

28 

32 

1 26 

n 

20 

; 14 

26 

27 

22 

22 

18 

21 

i 32 

I 

27 

24 

26 

) ' 

27 


Of course, the records do not cover a sufficiently long period to 
render the figures absolutely reliable but their comparative uniformity 
would definitely indicate tliat the ability to fruit, apart from seasonal 
variation, is an liered i tor y character. 


It may be argued that different trees vary widely in the rate at 
which they come to maturity and assuming this to be true, that the 
records were initiated when the trees were too young being just under 
10 years old. Against this, however, most planteis in ^lalaya will 
agree that coconut trees under good average conditions, while they 
may not have reached their full bearing stage at 10-1 1 years old, are 
certainly not very remote from it. In any case this argument in 
itself is a confirmation of the tree’s individuality. 


A summary of the records on w hich tins study of variation in 
fruit production is based is shown in the Appendix. The fruit w^as 
collected 89 times, or once every 5 weeks, between 1.6.1920 and 
31.5.1924 a period of 4 full years, from a local coconut estate (Jiigra 
Lands and Carey United, Division 1) of fair average productive 
capacity as may be guaged from the follownng figures of copra pro- 
duction per acre per annum from the field in which the reioids were 
compiled (the full year ended in April in each case). 
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Year. 

Pikuls. 

1915 

H.21 

1916 

7.H1 

191T 

8 8S 

191H 

9.71 

1919 

11.74 

1920 

1-1 16 

1921 

... 13 35 

1922 

9.30 

1923 

... 12.97 

A block of 480 trees growing in twenty 

consecutive rows, each 


row containing tw«nty-four trees, was chosen as being fairly represen- 
tative of the conditions on theestate> and each tree was labelled with 
its row and tree number. 

In June 1920, the average age of the trees was just under 10 
years and all the trees wore planted HO x HO feet a|mri. The estate 
is well drained,, the block under experiment Unng snrroimded on all 
sides by a dram four feet deep and six feet wide at the top and inter- 
sected by two suWdiary drains four-and-a-half feet wide by throe 
feet deep which divide the block into four equal-sized areas. One 
subsidiary drain runs l?9tween row's 10 and 11 and the second cuts it 
at right angles between the 1 2th and IHth trees of each row. 

The soil consists of a mther stiff alluvial clay lotun somewhat on 
the heavy side for coconut cultivation, hut to all appearances very 
uniform in texture throughout the Wock. Primarily, the estate was 
clean- weeded but midway through the four-year period, a cover crop 
of Centrosema pluraieri was sown and slowly established itself afford- 
ing a fair cover by the end of the third year. At each 5-weekly 
picking, experienced coolies cut down all the ripe friots from each tree 
and i)iled them near its base ready for counting and recording which 
was always carefully done. 


The ripe fruits were cut by means of a curved knife attached to 
the end of a long bamboo, as in the majority of the trees the fruit was 
borne at an average height of 42 feet. 


The rainfall during the I years averaged 95.89 inches per annum 
and with the exception of July, (which was dry, except in 1922,) 
W'as fairly uniformly distributed throughout each year. 


Though some of the trees are known to have been supplies, with 
the exception of five very young palms which have not yet commenced 
to bear fruit and which have l>een eliminated from the records, all the 
trees appear approximately to be of the same age. Thus, omitting 
the five very young trees just mentioned, this study is based on records 
collected from a typical population of 475 palms of approximately 
the same age, growing under apparently uniform conditions. 
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Variation in Number of Ripe Fruits Per Picking 
Per Palm. 


The table below indicates the classes and frequencies tabulated 
from Column 9 of the Appendix — the avcrafje number of nuts per 
picking' per palm over the entire period of four years. 


rdass. 

Frequency. 

Product — C X F. 

1 

10 

10 

2 

28 

56 

8 

35 

105 

4 

51 

•^1(5 

5 

91 

455 

6 

79 

1:4 

1 

76 

532 

8 

49 

392 

9 

36 

i 321 

ID 

9 

! 90 

11 

6 

60 

12 

2 

0 j 


N- 175 

2,: 1 1 

Mean ~ 

2, 1 44 

= 5.^1 76 or sav 6 fruits. 

\ i a 


The calculation shows a mean production ])er picking per palm 
of SIX fruits and a range of variation of from 1 to fruits. Tliough 
pickings occurred every five weeks, in some cases the collection in- 
volved more than a single spathe per picking, but piobably in S()"w of 
the pickings, judging by inspection (no definite record was kept), 
fiuits.were only cut from a single spathe at each picking. The 
greatest number of fruits collected at any single picking was 30 from 
Tree No. 5 of Row No.db, which gave an average per picking over the 4 
years of 11 fruits. The highest average number of fruits collected 
per picking was 12 from two trees — Tree No. 3 of Row No. 10 averag- 
ing 12.1 and Tree No. 10 of Row^ No. 14 averaging 11.8 (say 12) 
fruits. The number of occasions when a single tree yielded no fruit 
per picking was 808 or 8.8% of the total number of counts (22,423 
counts). Of this number 21 palms which produced 10 or less than 
10 fruits per palm in the first year of the records account for 191 or 
22% of the occasions. Eighteen of these twenty-four palms on exami- 
nation were found to possess a close habit of branching, the fronds 
never expanding but maintaining a more or less upright position 
though they enjoyed their fair share of sunlight, were not overtopped 
by neighbouring palms and five of them were favourably situated 
beside drains. This upward branching habit is apparently distinctly 
correlated with poor yielding ability in coconuts for none of the 
eighteen palms displaying this habit produced a crop per annum in 
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any year under consideration which could be classed as better than 
poor, with the exception of palm No. 2 of row No. 3 which produced 
GO nuts in 1923 and of palm No. 17 of Row No. 9 which produced 
78 nuts in 1922, though it only averaged 37 nuts per annum over the 
4 years. The high yield of this tree in 1922 was probably due to 
wound stimulation at the base of the trunk for it has been found that 
wounding at the collar stimulates fruit production on poor trees and 
this particular tree was noticeably wounded in that region in 1921. 
Of the other six palms, one was deformed and one showed an inherent 
tendency to nut-fall as, though it produced plenty of female 
flowers and young fruits were always apparent, a very large per- 
centage of the fruits always dropped bafore maturity or before they 
could be used for copra production. Four palms were badly shaded 
and over- topped. 

The following table shows the yields yer annum of the twenty- 
four palms to which reference has been made, together witli notes of 
habit or other cause of poor yield. The first six trees in the table 
were favourably situated beside drains. 


Row 

No. 

Tree 

No. 

No. of times xt n , 

. : \ieldof 

i no fruits , , , . 

1 fruits in 

were 

obtained. . 

' Average 
j yield per 
i annum over 

j 4 years. 

i 

Notes on 
Habits, Ac. 

1 

13 

4 

3 

20 

Nut-fall 

10 

1 

3 

3 

' 17 

Tp- branching 

10 

u 

4 

1 

1 18 

Over-shaded 

10 

30 

11 

9 

18 

if 

11 

5 

3 

4 

20 

a 

30 

1 

6 

10 

, 29 

Up branching 

2 

3 

3 

10 

22 

>» 

2 

5 

3 

4 

' 20 

»» 

2 ' 

11 

3 

8 

i 

»» 

d ' 

3 

2 

9 

; 36 

»» 

3 , 

!) 

8 

9 

i: 

♦» 

3 ; 


11 

10 

: 13 1 


3 

16 1 

H 

0 

; 30 1 

»» 

4 1 

3:{ I 

22 

1 

! 5 > 

Deformed 

3 , 

15 j 

IG 

4 

i 8 

Up-branching 

3 ! 

1!) I 

14 

0 

1 < i 

»» 

G 

1.) 1 

1(5 

i 1 

' 6 i 

>» 

(i i 

16 ! 

3 

i G 

! 21 j 

it 

8 1 

34 

13 

0 

6 ‘ 

if 

9 

16 

3 

G 

i 36 

Bent A shaded 

J) . 

ir 

3 

8 

! 37 

Up-branching 

13 

i 

3 1 

8 

! 31 

»» 

14 , 

4 I 

1(5 i 

4 

; 13 1 

if 

18 i 

16 i 

13 1 

4 

i 9 i 

if 

24 trees j 

15)1 1 

; 1 

— 1 431 

— 


1 O 1 

Mean yield per annum per palm = ~= 17.90 

24 


' say 18 fruits. 
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Variation in Rate of Reaching Maturity. 

The following table shows the mean yield of ripe fruits per palm 
per annum for the entire population of 475 palms contrasted with the 
actual production obtained from a number of individual palms from 
the same population. 


1 


j 1920 

1!)21 

1922 

1923 

Mean of 175 palms. 

1 . 




] 






1 42 

65 

59 

60 

Actual Yield. 





Row' No. 

Tree No. 

- 


' 



o 

9 

ai 

12 

* 1 

5 

(; 

42 

82 

S!» 

i>2 

7 

a 

2; 

• :i 

59 

46 

!) 

lb 

C 

28 

34 

37 

13 

1 1 

8 

26 

29 

31 - 

U 

5 

14 

31 

35 

3(; 

15 

<) 

18 

48 

19 

48 

17 

i: 

n 

109 

91 , 

89 

18 1 

1 

1 .1 

ii; 

31 

13 

16 

19 

i; 

13 

23 

36 

39 

20 

20 

20 

19 

51 

18 


Tins table show that in some of the palms included in the 

entire population had not yet reacheil their normal full bearing stage 
under the conditions existing on the area, whereas the majority of the 
palms had, thus proving that individul palms vary in tiie age at 
which they reach maturity although field observations reveal 
no (lifftirences in growth. On fiat alluvial land in this country, it is 
commonly noticed that young palms, usually about 10 years old, 
which have been yielding fairly well for 2-3 years, sustain a setback 
and produce poorly for 1-2 years before again yielding good crops. 
This habit is possibly an environmental effect resulting from a high 
water table which probably arrests tlie development of the natural 
root system temporally, causing a shock which retards grow th for a 
time. The habit is, however, also recorded on estates wdiich maintain 
a fairly low water table (four feet or more) so that it may be merely 
a growth character, marking the period, after which palms may be 
said to be mature. 

Variation in “ Copra ” Prr Nut. 

Experiments are in operation to trace the variation in the amount 
of copra produced per nut from nuts on the same palm and the 
variation of copra per nut from different palms, but the number of 
records yet obtained is insufficient to allow of forming definite con- 
clusions. The variations for seventeen trees have been recorded, 
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however, and will indicate the tendency towards variation and its 
range. The amount of copra per nut per palm has been determined 
by weighing the copra obtained from each individual nut, using only 
ripe nuts, showing no germination ** apple *’ and not less than 12 nuts 
to represent each palm. The amount of moisture in the copra of each 
nut was also determined, and averaged 8 per cent. The variation in 
the amount of copra per nut from palm No. 4, (to give an example,) 
using 15 nuts, was found to range from ^34 to 275 grammes, the 
average being 255 grammes-~a variation which might reasonably be 
due to slight differences in the maturity of the individual nuts. 
Comparing the average weight of copra per nut (average of 12 nuts) 
from 17 different palms, a range of variation of from 211 to 270 gram- 
mes was recorded. This range is sufficient to indicate that the amount 
of copra per nut varies with different palms. It also discloses the 
great economic possibilities of selecting the most productive palms as 
seed producers for future plantings. 

Variation in Fruit Proiu c^j ion Per Palm. 

The following frequency tables show the range of variation in 
fruit production per palm, the average production per palm for the 
entire population and the coefficient of variability of population, in 
each year. 



50 60 70 80 90 100 11 

GROUPS. (FRUITS PER PALM) 



I -a.'d 





35 


Froqnenm Tahh‘ 


Ciroup. 

1 

1 y. 


F > G, 

.1 ' 


Fd^ 

r> 



1.0 

3 i 



10 

-15 


450 

32 , 


40,080 

20 

5 1 


1 ,OH(» 

22 

ISI 


30 

S2 



12 

1 1 1 

1 I,S08 

-10 

80 


3,1 10 

2 

1 

311 

50 

(iO 


3,150 

S 

01 

4,110 

00 

5H 


3, ISO 

IS 

321 

18,702 

7 0 

12 


2,!MO 

28 

Fn| 

3 2,028 

SO 

12 


000 

38 

1,111 

i:,328 

00 

0 


MO 

18 

2,301 

20,: 30 

100 

3 


;u)o 

5.S 

3,3(;4 

10,002 

no 

1 ; 


no 

08 

1,021 ‘ 

4,G24 

120 I 

0 , 


0 

— 

i 

1 

1 

— 

130 1 

1 


130 

88 

7,711 : 

7,741 

110 

1 


140 

03 

O.OoJ 

j 

0,00 i 

N = -1 

! 

1 ;> 

FG 

- 10,810 


fd‘ - 227,000 

i:r. ■■ 

j] 

.7 say 12. 





Standard Deviation = ^ f<l"\ = ^ 

N i:r> 

^ ^ WHAm 


~ 21.S()3 flints. 

Coefiicient of Variability - SD. \ 100 - LM 8(;3 ICn - .V^.O^o 

U . 
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Frequency Table 19:^1, 


Group. 

F 

F X G. 

(1. 

a‘‘‘ 

Fd“. 

5 

1 

5 

69 

1,481 

3,181 

10 

10 

100 

51 

2,916 

29,100 

20 

25 

500 

44 

1,080 

48,400 

30 

40 

1,200 

34 

1,156 

40,210 

40 

42 

1,680 

24 

576 

21,192 

50 

57 

2,850 

14 

190 

11,172 

60 

74 

4.440 

4 

16 

1,184 

ro 

66 

4,620 

6 

36 

2,376 

80 

58 

4,640 

16 

2 j6 

11,848 

90 

42 

3,780 

26 1 

67 6 

! 28,392 

100 

25 

2,500 

36 ' 

1,296 

32,400 

110 

J5 

1,050 

i 

46 

2,116 

.31,740 

120 

11 

1,320 

56 1 

1 

3.136 i 

34,496 

180 

(; 

I 

00 

0 

1 

66 , 

4,356 i 

26,136 

140 

1 

2 1 

1 

1 

280 ! 

1 

76 

5,776 , 

11,552 

150 

1 

1 ! 

1 

150 

86 , 

1 

7,396 1 

7,396 

N = 475 1 

30,495 

' 


353,1 60 

30.195 





lit = 

4:5"'' 

= 64.2 say 61. 

1 

1 




Sfcandar.l Deviation = yf 3.; .3, 165 

475 


= V/ 714.5 
= 27.21 fruits 

Coafficient of Variability = 27^7 JOO = 42.609 

64 
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Frequency Table 19 ^^. 


Group. 

F. 

G. X F. 

d. 

d'*. 

Fd*. 

5 

1 

r, 

34 

2.916 

2,916 

It) 

12 

lao 

49 

2,101 

28,812 

20 

21 

420 

3.8 

1,444 

80,824 

80 

3!) 

1,170 

29 

S41 

32,791 

40 


2,120 

19 

361 

19,133 

30 

09 

3,450 

9 

81 

3,389 

(iO 

93 

5,: 00 

1 

1 

' 93 

70 

74 

5,180 

11 

121 

' 8,934 

80 

i 

3,810 

21 

441 

2i,i(;s 

90 

-11 

.5,(i!)0 

81 

9(il 

8!), 101 

100 

10 

l,(:oo 

41 

i,(>81 

20.898 

110 

4 

410 

31 

2,001 

10,104 

120 

( 

1 0 

240 

1)1 

8,721 

7,142 

N - 

n3 

FG = 2 :, 075 


fd' 

288.923 

U - 

2 < ,!) 73 
Vn 

= 58.8 say 50. 





JStandurd Deviaiioa = V 

1:5 

= >/ m,-\:4 

= 2*^. 19 fruits 

CoeflScienl of Variability = 22.19 \ 100 *= 3 

' ' '59 ' ' 





38 


Frequency Table 


Group. 

F. 

F.xG. 

d. 


Fd*. 

5 

4 

20 

54 

2,916 

11, '564 

10 

9 

90 

49 

2,401 

21,609 

20 

20 

400 

89 

1,521 

30,420 

30 

3T 

1,110 

29 

841 

31,117 

40 

59 

2,3 GO 

19 

301 

21.299 

50 

7: 

3,850 

9 

81 

6,237 

GO 

85 

5,100 

1 

1 

85 

ro ' 

GG 

4,G20 

11 

121 

7,980 

80 

1 

59 

4, <20 

21 

' 

441 

1 

26,019 

90 ! 

1 

24 

2,160 

1 

1 31 

9G1 ! 

23,06-1 

100 

20 1 

2,000 

41 1 

] 

l,G8l 

33,620 

I 

110 

7 

770 

1 51 ; 

2,C01 

! 18,207 

120 

4 

480 

01 

3,721 j 

14,884 

130 

c\ 

t) 

390 

1 

5,041 

j 

15,123 

140 

1 

140 

81 

C,5G1 ' 

! 

6,561 

N = • 

175 

l' - i 

FG = 28,210 


fd' = 

: 267,895 

M = 

28,21 0 
’ 475 ' 

= 59.29 say 59, 





Standard Deviation = 2tiT,895 

475 

= V~5G3.9H9 
= 23.'! 5 fruits. 

Co-efficient of Variability = 28.75 x 100 40.254 

59 
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Frequency Table, Averaqe of 4 years. 

This table sliows the group frequencies of the average ])roduction 
per palm per annum over the entire four year period. 


Group. 

b\ 

V. - G. ! 

1 

<1. 

<1^. 

F.d''". 

5 

1 

:> 

! 

3 i 


2 ,(;oi 

10 

10 

101) 

40 ■ 

2,110 

21,160 

20 

27 

310 

30 

1,290 

34,992 

.30 

:i9 

1,110 

20 

fGO 

26,304 

40 

(id 

2,520 

10 

230 

10,128 

oO 

95S 

l,t)00 

0 

36 

3,328 

00 

14 

l,U0 

4 

10 

1,181 

10 

71 

5,180 

14 

190 

i4,r)0i 

80 

IT) 

3,000 

24 

3 1 0 

•2.1,920 

90 

32 

2,880 

34 

1,130 

:!(!,!) 9 -3 

100 

7 

700 

41 

l,93ii 

i;!,.‘.V2 

110 

1 

no 

34 

2,910 

1 1,0(;} 

120 

1 

120 

0 1 

1.090 

1.090 

N - 1 

j 

1 

1 

♦ ’) 

s- 


K.d- 

== 21-2,0.'^:> 

U ^ 

20,39:) 

415 

“ .’ir).!!!) say iid. 





Standard J)eviation - VlvK.d". 

N. 

ITT) 

= 

= *21. K) 

Co-efficient of Variability - ST), x 1(K) = 21.1(1 x 100 =31.79. 

M jG 
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The above tables are summarised below and graphically represen- 
ted in Pig. I. in which the general uniformity of the frequency curves 
in each year is apparent. 


Summary. 

1920 Coeff. of variability ~ 52.055 

Mean yield per palm - 42 

192] „ „ -42 609 

i> » -61 

1922 „ „ -37.610 


1923 „ „ -40.254 

1 

„ - 59 

1 

Average „ „ -37.79 

1 

,, .. - 56 (4 yrs.) 


The Summary and the curves show that 1920 was the poorest 
yielding year under observation, the average yield per palm from the 
whole population being only 42 fruits. 

This low mean yield is, however, partly accounted for by the fact 
that approximately 25 per cent (by inspection of records) of the 
population of palms had not yet entered their period of full maturityt 
as shown by the figures of annual yield compared with average >ield 
per palm of the population during the year. The same reason would 
account for the high coefficient of variability in this year. The year 
1921 w'as by far the best yielding period because it was a good one 
climatically and all the palms appeared to have reached maturity. 

The coefficient of variability was, however, a sliade above the 
average for the entire period, probably due to the fact that exception- 
ally good season forced fruit production to more than average limits. 

The year 1922 was normal for the conditions existing on the 
experimental area and the coefficient of varibility approximated that 
of the average of the entire four-year period. 

In 1923, despite the increased age of the palms, the average — 
yield per palm was inappreciably greater than in the previous year: 
moreover, the coefficient of variability was higher than the average 
both results apparently being due to the less favourable season as 
compared with 1922. 

A perusal of the last frequency table, which gives the average 
of four years, shows that, for a mixed population of palms growing 
under fair average conditions on the flat coastal lands of the 
Peninsula, any individual palm may be found to vary in fruit produc- 
tion by as much as 37.79 percent from the mean of the population. 
The table also shows, assuming thirty five nuts per palms per annum 
as the lowest rate of economic production, that 77 palms or IG per 
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cent are below utility standard. Many planters prefer to reckon 
forty nuts per palm as the niinimuui rate of profitable production 
per annum and at this rate 109 palms or i)er cent of the population 
consists of unprofitable individuals which produce only 11.6 per cent 
of the crop, assuming that half the palms in the “40*’ group prr duce 40 
or less than 10 nuts. If palms which produce less than forty imts 
per annum are regarded as uneconomic, and if better yields cannot he 
induced by practical methods (improved cultivation, manuring, 
tapping, etc.,) then such palms had better he destroyed and replaced 
hy palms grown from selected seed. 

The chief feature of the frequency curves in Fig. I. is their 
skewness on the positive side showing tliat the population contam.si 
many palms w’hich produce more fruit than the average. The red 
curve shows the average for the population over the three years 
11^22 & 1926, omitting 1920 when the number of immature palms 
greatly affected the group frequencies. 


Period 1921, 1922, 1929. Mean = 60 nuts. 


Group. 1' 

req iiency. 

Group 

Frequency. 

Grou]). Free] lien cy. 

1 

2 

50 

68 

loo 30 

io 

10 

60 

85 

1 10 . 9 

20 

22 

70 

1 69 1 

1 120 * 6 

90 

99 

80 

55 

190 

40 

51 

90 1 

i :u; 

no 1 


Tlie calculated mean yield for the period 1921, 19^2. 192.9, w 
60 nuts per palm per annum ai>d the red curve shows tliat 96 palms or 
approximate!) H per cent of tlie pojiulation yieldt‘d crops 50 })er cent 
above the mean for the period. This curve al>o sliows that 1 1 palms 
produced 15 per cent more fruits tlian tlu* average bile (i I'alins 
yielded 100 per cent above theji\erage for this three-year period. 

The large varialiility which exists and the wide range of liuit 
production per palm indicated hy the group cla.ss(^ in the fie(]tieney 
tables (5 to 150 nuts) show that the coconut crop offers abimeaut 
scope for the selection of hea\y yielding palms, pro\ id( d that i)ie 
copra derived from the nuts (and its oil contentl is combinetl iht* 
quantity of fruits produced in making selections. 

Similar records were maintained for four years on a smaller 
number of palms in Province Wellesley on I'ntu Kawaii Fstate, wheie 
coconut growing conditions are better than on C'arey Island judging 
by the larger yields of nuts which the records show. Tins bba-K of 
fifty palms shows a mean yield per palm per annum o\er the f(-ar* 
year period of 98 fruits, one palm having the outstanding a\erage 
yield of 188 fruits per anniiin, the nut^ being medium to smallish in 
size and containing good thick copra. 
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This block, which is planted with palms two years older than 
those on Carey Island and only contains fifty palms, shows a 
co-efficient of variability in fruiting over four yeais of 20 as compared 
with 37. '4 9 for the larger block on Carey Island. 

Practical use is being made of these yield records for a fifty-acre 
block of alluvial well-drained land has been cleared and planted up 
with progjny rows from the best yielding palms as shown by the 
records and from several other selected parents growing under dis- 
similar conditions. 

Each progeny row contains twenty«live palms derived from seed- 
nuts of the same selected parent palm and there are eighty -four 
progeny rows. 

These progeny rows form the basis for further selection when 
their fruiting capabilities have been tested and for intensive genetic 
research. 

Conclusion. 

The existence of variation in several characters of the coconut 
palm has long been recognised, hut definite statistical proof of the 
degree of variation has been very scant. This paper shows definitely 
that there is a wide range of variation in fruit pr*oduction per palm. 
The disposition of the palms from which the records were collected 
would indicate that the variation was not due to varying soil condi- 
tions, for good and poor producing palms stand side by side with 
great frequency ; moreover, alluvial cliiy soils are notable locally for 
their general uniformity. Variation in othei characters is also 
indicated. 

The frequency curves show the variation in pr-odiiction graphi- 
cally, and their inspection demonstrates the need for selection in this 
important branch of tropical agriculture, although results can only bo 
obtained after many years of patient w'orK. 

The author is deeply indebted to the General Manager of the 
Estates for permission to carry out the expenments on which this 
paper is based, and to Mr, C. F, Mangin, Divisional Manager, for 
continual assistance with labour and in other ways. He is also giale- 
fill to Mr. W. N. Sands, his colleague, for help in collecting the 
records in the field. 
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Row 

j 

Tree 

No. 

j Total 
j 1st 

1 year. 

Total 

^ind 

year. 

Total 

8r(l 

year. 

Total 
4 th 
year. 

Total 
yield for 
4 years. 

Aver- 
age of 

1 years 
per 

tirinuin. 

A\eraKe per 
picking over 
4 years to 
neareht whole 
number. 
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80 
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15 

5 


21 
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71 

j 
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Bow 

Tree 

No. 

Total 

1st 

year. 

Total 
. 2nd 
year. 

Total 

3rd 

year. 

Total 

4 th 
year. 

Total 
yield for 
4 years. 

Aver- 1 Ayerage per 
age of ! picking over 

4 years] 4 j ears to 

I nearest whole 

! number, 
annum., 
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Tree | 

No. i 

1 

Total 

1st 

year. 

Total 1 Total 
2nd j :>rd 

yc*ar. ; year. 

' 

Average ner 

Total Total ] age of picking over 
4th jyield fori 1 years 4jearsto 
year. 4 years. | per nearest whole 
; number, 

lannnm. 
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1 

51 
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Tree 

No. 

Total 

1st 

year. 

Total 

2nd 

year. 

Total 

3rd 

year. 

Total 

4th 

year. 

Total 
yield for 
4 years. 

Aver- 
age of 
4 years 
per 

anniim. 

Average per 
picking over 

4 veareto 
nearest whole 
number. 
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Row 

Tree 

No. 

Total 
1st j 
year. 

Total 

2nd 

year. 

Total 
3rd j 
year. 

1 

Total 
4th ; 
year. 

1 i 

j Aver- 

Total I age of i 
yield for!4 years 
4 years, per 
i annum. 

A verage per 
picking over 

4 jcnrs lo 
nearest whole 
numlier. 
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Row 

Tree 

iJo. 

Total 

1st 

year. 

Total 

Bnd 

year. 

Total 

3rd 

year. 

Total 

4th 

year. 

; Aver- i Average per 
Total j age of picking over 
yield for 1 years 4 years to 

4 years, per 

anniiiii. 
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Row Tree 
No. 

j 

Total 

1 1st 

1 year. 

1 

Total 

2nd 

year. 

i 

Total 

3rd 

year. 

Total 

4th 

year. 

Aver- I 

1 Total age of 1 
lyield for 1 year&i 
j 4 years, per 

1 lanniim. 

Average per 
picking over 

4 ^e«rsto 
nearest whole 
number. 
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14 
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21 

30 
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03 

02 
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Row 
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If) 


Tree 

No. 

Total 

1st 

year. 

Total 

;dnd 

year. 

Total 

3rd 

year. 

1 

Total 
, 4th 
i year. 

Total 
yield for 
4 years. 

Aver- 
age of 

1 years 
per 

annum. 

Average |>er 
picking over 

4 years to 
nearest whole 
number. 
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45 
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Row 

Tree 

No. 

Total 
, 1st 
year. 

Total 

;^nd 

year. 

Total 

.Ord 

year. 

Total 

-1th 

year. 

Total 
yield for 
4 years. 

Aver- 
ages of 

1 years 
per 

annum. 

A\era^c per 
picking over 
4 s cars to 
nearebt whole 
niirnher. 
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Row 

Tree 

No. 

Total 

1st 

year. 

Total 

2nd 

year. 

Total 

3rd 

year. 

1 

Total ; 
4tb 
year. 

Total 
yield for 
4 years. 

Aver- 
age of 

4 years 
per 

annum. 

Average per 
picking over 

4 jearsto 
nearest whole 
number. 
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Tree 

No. 

Total 

Ist 

year. 

Total 
2nd : 
year. 

Total 
3rd 
year. ; 

Total 

4th 

year. 

! 

Aver- ' Ayerftge per 
j Total age of j picking over 
lyield for 4 years ^ years to 

4 years, per nearest whole 
i number 

' annimi 

20 

42 

1 

i 55 

55 

' 50 

! 202 

51 

1 

5 

21 i 

32 

27 

24 

26 

' 109 

27 , 

3 

22 

64 

! 

I 

57 

60 

247 

62 

6 

23 

41 

92 

! 71 

71 

277 

69 

7 

24 

26 

! 26 

29 

21 

102 

26 

3 

1 

1 

18 

; 85 

32 

81 

116 

29 

3 

2 

72 

' 48 ‘ 

75 

72 

297 

74 

8 

8 , 

49 

: 63 ‘ 

68 

68 

243 

61 

6 

4 

44 

i 

73 

78 

84 

309 

A, /% 

i i 

8 

5 

45 

56 

42 

44 

187 

47 

5 

(i 

13 

23 

86 

39 

111 

28 

3 

7 ' 

40 

56 . 

6v> 

52 

208 

52 

•1 

H 

21 

f 

37 

44 

52 

157 

39 

4 

9 

25 

55 

5 4 

47 

181 

45 

5 

10 

90 

57 

92 

99 

338 

85 

9 

11 

63 

81 

68 

68 

280 

70 

7 

12 

43 

73 

4 3 

57 

2 46 

62 

6 

13 

43 

39 ' 

61 

88 

181 

45 

5 

11 

72 

69 

71 

86 

298 

75 

8 

15 

42 

1 

54 , 

66 

55 

217 

54 

6 

16 

58 

1 

74 • 

1 

84 

62 

2:8 

70 

4 

i: 

26 

1 

68 : 

1 

87 

61 

2 42 

61 

() 

18 

57 ; 

62 

81 

52 

252 

63 

6 

19 

13 i 

25 1 

25 

15 

78 

20 ' 

2 
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1 

i 

Row 

I 

Total 
■ 1st 

1 year. 

1 

I Total 

I ;«5nd 

1 year. 

1 Total 

1 3rd 

! year. 

1 

1 

Total 
! 4 th 
year. 

1 Total 
[yield for 

1 4 years. 

1 

Aver- 
age of 
4 years 
per 

annum. 

A>erage per 
pickins; over 
4 years to 
neHrest whole 
number. 

19 20 

70 

112 

, 90 

98 

3T0 

93 

9 

: 2] 

29 

, 55 

j 88 

43 

1 

! 167 

42 1 

4 

22 

12 

24 

30 

26 

1 

92 

23 

2 

23 

40 

TO 

58 

59 

1 23!) 

j ) 

00 

0 

24 

03 

76 

71 

81 

i 243 ! 

01 

0 

20 1 

10 

39 

i 24 

43 

' 116 ' 

29 

3 

2 

51 

82 

84 

T5 

1 ! 

192 i 

T3 

(*- 

i 

3 

34 

33 

5T 

00 

212 ■ 

53 

5 

4 

44 

59 

19 

T2 

224 ' 

5(> 

0 

0 

39 

5T 

41 

52 

189 

Vi 

5 

() 

1 3 

83 

112 

95 

305 

91 

9 

i 

IT 

02 

53 

08 

200 1 

50 

5 

8 

28 

3 

OT 

15 

145 

1 

86 

4 

9 

12 

OT 

IT 

5 4 

180 

43 

5 

10 

3 4 

80 

79 

68 

281 

TO 

i 

11 

48 

40 

19 

0(; 

, 203 

31 

5 

12 

24 

48 

59 

45 

1 : i; 

44 

5 

13 

58 • 

101 

T2 

12 

303 

1 0 

8 

14 

20 

04 

51 

02 

1 

197 

49 

5 

13 

28 

83 , 

59 

4T 

217 

5 4 

6 

, 10 

13 

31 ’ 

30 

45 

119 , 

30 

3 

IT : 

29 

1 5 

’ iO 

48 

227 ; 

5T 

0 

18 

45 

T8 . 

T4 

80 , 

277 ' 

69 

T 

19 

39 

T1 * 

49 : 

61 

220 

55 : 

6 






Row 

Tree 

No. 

1 

! 

Total 
1st 
; year. 

Total 
j 2n(l 
year. 

i 

! 

i Total 
, 3rfl 
j year. 

Total 
4 th 
year. 

i 

* j Aver- 

1 Total j age of 
yield for|l years 
4 years ' per 
iannuni. 

Average per 
picking over 

4 \ ears to 
nearest whole 
number. 

1 

20 

20 

20 

1 

19 

51 

1 

: 

IfiS 

i -12 

4 


21 

40 

o') 

38 

. 15 

ISO 

45 


1 

22 

41 

' 48 

41 

35 

1G5 

41 

4 


23 

38 

41 

52 

50 

, 181 

45 

5 


24 

28 

43 

22 

4.3 

! 

136 

34 

3 



Publications of tbe Departineat of Agriculture. 


The following publications, except those out of print, may be obtained on application to the- 
Office of the Secretary for Agriculture; and the Malay States Information Agency, 88, Cannon 
Street, K C. London, 

A remittance to cover the cost should accompany applications; otherwise the Journals will 
be sent by poet, Cash on Delivery, where that system is in force. 

1. The A ‘,m cultural Bulletin F.M.S. 

Vols. I-IV (1913-16) VIII & IX (1920-21) price $5.00 per volume. 

Vol. V (1911) Nos. 1, 2, 3, 5 & 6 „ 2.50 per set. 

„ VI (1918) „ 1, r,8&12 „ 2.00 „ 

„ VII (1919) „ 2^6 „ 4.50 „ 

2. The Malayan Agricultural Journal (continuing the Agricultural Bulletin). 
Published monthly. 

Vol. X (1922) Price $5.00 per volume. 

„ XI (1923) Price $5.00 per volume or 50 cents per single number. 

Back numbers of Vols. I —X tcill not be sold singly. 

3. The Handbook of Malayan Agriculture, price $1.00. 

Current numbers of the ^ialayan Agricultural Journal and the Handbook may Ite purchased 
at the Railway Bookstalls and Branches of Messrs- The Federal Rubber Stamp Co. 

4. Special Bulletins. 

1. Notes on Term^s Gestroi and other species of Termites found on Rubber Estates 
in the Federated Malay States, by H. C. Pratt, Government Entomologist, 
1909, 20 cts. 

2. Root Diseases of Hevea Brasiliensis, by W. J. Gallagher. 

3. Observations on Tei'mes GeHroi as affecting the Para Rubber Tree and 
methods to be employed against its Ravages, by II. C. Pratt, Government 
Entomologist, 1910, repiint 1916, 20 cts. 

4. A Lepidopterous Pest of Coconuts, Brachartona catoxantha, Hamp.% bv 
H. C. Pratt, 1.909. 

5. The Extermination of Rats in Rice Fields, by W. J. Gallagher, 1909. 

6. Preliminary note on a Branch and Stem Disease of Hevea Brasilieniais^ by 
W. J. Gallagher, 1909. 

7. Coflea Robusta, by W. J. Gallagher, Government Mycologist, 1910, 20 cts. 

8. The Cultivation and Care ot the Para Rubber Tree (in Malay) 1910. 

9. Die-Back Fungus of Para Rubber and of Cacao, by K. Bancroft, 1911, 

10. A Lecture on the Para Rubber Tree, by W. J. Gallagher, 1910. 

11. Coconut Cultivation, by L. C. Brown, 1911. 

12. Padi Cultivation in Krian, by H. C. Pratt, 1911. 

13. A Root Disease of Para Rubber, Fomes SemitostuSt by K. Bancroft, Assistant 
Mycologist 1912, 20 cts. 


C = Cancelled 
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a REPORT OIV THE NIPAH PALM AND THE 
PRODCeTIOIV OP ALCOHOL IN BRITISH NORTH 

BORNEO. 

By J. If. Dknnett. 

I 'P IS conservatively estimated that there is an area of at least 
:)()0,()00 acres of Nipah Palm occurring in British North 
Ikirneo, available in blocks up to o,()00 acres. ThestMireas extend 
up the riv(*r estuaries for distances of about nine or ten miles with a 
de[ith var>ing from a few (diaius to a mile. 

In the naturally occurring state the palms grow so thickly that 
penetration is diihcult and they flower hut larely. 

The population of British North Borneo being small little 
e\f)loitation has taken place for any purpose whatever. Initial 
conditions therefoie differ greatlv from tho^e in the Federated Malay 
States, wheu'e, owing to exploitation either for attaps or for reidace- 
nient hy other crops, nipah generally, has been reduced to a fringe on 
the river hanks. N»pah in this country thus resolves into an agri- 
cultural undertaking wliereas in British North Borneo it remains a 
forest iirodnct. 


Kr\L\ Samawang. 

The ijireas inspected were situated round the delta of the 
Samawang river about fifty miles to tlie northwest of Sandakan. It 
IS iiere that the experimental plant for the provluction of motor spirit 
IS situated. The delta above the mangrove region is covered with 
nipah for a distance of eight to nine miles. The depth varies from 
two chains to three (]uarters of a mile. The areas all appeared to be 
cut at intervals hy creeks, from three to fifteen feet wide. This 
would facilitate collection. 

It was found that these areas resembled the so called Nipah 
Gallah, i,e. The leaflets grow straight, almost vertically, a natural 
consequence of over-crowding, and but little fruiting occurs. Now 
that thinning has taken place the tendency is for the leaves to spread 
more i,e^ to become so called Nipah Padi. Continual fruition is to be 
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expected as a sequence. The thinned area presents a much healthier 
appearance, is a better colour and bears much more fruit. 

The fruit stalks although not all the same age could not be con- 
sidered to represent all stages of development. Not one unopened bud 
was seen over the whole area, a very noticeable difference from this 
country where fruit may be seen at all stages of development through- 
out the year. 

“Gonchanging” is said to be essential, the yield being thought to 
be proportional to the amount of preliminary treatment which the 
stalk receives. 

Collection. 

All the estimates made in British North Borneo either on the 
production of alcohol or sugar have been based on a working year of 
180 davs. It is believed however by thinning out that tapping may 
he continued for nine or even twelve months per annum; and that all 
palms will yield. 

The area supplying the experimental factory was first tapped in 
January, 1924 and tapping was continued into June. As mentioned 
above the palms grow very thickly and it was found necessary after 
tapping has started to thin them out to about .‘100 per acre (c.f. 
M.A.J., Vol. XI, p. 59). In consequence the difficulties of collection 
were increased owing to the fruit being very scattered. 

The juice is collected only once a day although a paring of the 
stalk is made every twelve hours. Collection is made in bamboo 
joints. These are emptied into kerosine tins in which the partially 
fermented liquid is conveyed to sampans. Bamboos are cleaned by 
smoking them over a fire. 

It is considered that one coolie can tap sufficient palms to yield 
80 gallons of juice per diern. Each palm is estimated to yield 10 
gallons of juice in a season of 180 days This amounts to over 4,000 
lbs. of sugar per acre (c.f. ^l.A.J. estimate of 9,000 lbs. working a 
full year annually). 

Sampans deliver the juice at the factory pier. Payment is made 
at the rate of 1 cent per gallon. Strength of juice is checked in 
factory to prevent dilution. 


The Factouy. 

The experimental plant is capable of producing over 200 gallons 
(Imp.) of motor spirit per day, and was erected for a total cost of 
$12,000. The whole factory is housed in attap walls with corrugated 
iron roof. It may be divided into three parts 

(1) the boiler house where a working steam pressure of 80 
lbs. is maintained. 

( 2 ) the fermenting room and alcohol store. 

(3) the still tower. 
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The fermenting room contains three fermenting vats of 
gallons capacity each, and an alcohol storage tank of 4,000 gallons 
capacity. The juice is pumped from the sampans to these vats. 

The still tower is conveniently divided into three stages or iloors. 
The iloors do not correspond with particular units ot plant but are 
made to render the different parts accessible with convenience 

The alcohol fractionating itill which is 18 to 20 feet high, and 
18” in diameter and containing 25 fractionating plates, runs from the 
ground to the middle of the first stage, the upper half of this stage 
being occupied by the condensers. The ether still is almost comple- 
tely situated on the ground floor, only the condensers heiug un the 
first story. The second floor contains the gravity constant pressure 
feed for the raw juice. 


Distillation. 

The fermented juice is allowed to stand in the fermenting vats 
for a period of about 21 hours, after which it is puniiied to the feed 
vat on the second floor from whence it flows at constant pressure to 
the preheater on the ground floor, passing from that to the bottom of 
the alcohol fractionating still. Steam is also blown into tlio hottoin 
of the still, vapourising the preheated fermented juice as it enters. 
The 23 plates cause a partial condensation of the vapours, the alcohol 
tending to continue up the tower and tlie watiu’ to run hack to the 
bottom of the still. From the top of the still the micuudeiisod 
vapours pass into the dephlegmator or preliminary condenser whtTO a 
furtlier separation of alct)hol and water tends to take plac(‘, owing to 
any water vapour still jireseiit condensing more reacfilv than llu 
alcohol, which tends to pass on to the condimser pro fan-. 

Tlu' condensed lujuid, still containing a small amount of al ohol, 
passes hack to the top of tlu* tower 1>n syphon, flowing down towards 
the base, to met by hot vapours passing up tiie tower This IkjiikI 
acts as a cond(*nser to the water in the hot vapour while the latter 
vatiourises the alcohol contained in the foniuu'. 

In this manner a continual proces-^ of vapoun^5atl()n and comb ii- 
sation take.s plac(‘, uleolud vatioiir teridirig to pass on, watcu* vatiour 
tending to condense, until finally an almost complete separation of 
water and alcohol has been obtained, alcohol vapour jausing through 
the dc‘phlegmator, being h(]uified m the condenser proper, and water, 
free from alooliol, la ing lun cdT at the bottom of the still 

The alcohol, unrectified and containing about four per cent, of 
water, Hows to the alcohol storage tank on the ground floor. 

Ether. 

The ether plant is similar in principle and w’orking to the one 
for the production of alcohol, hut on a smaller scale. It has however 
a different unit in the lead-lined, steam jacketed chamber whore ether 
is formed by the re-action of concentrated sulphuric acid and alcohol. 



67 


Sulphuric acid extracts one moleculs of water from two mole- 
cules of alcohol forming ether. This is well expressed in the folio w- 
ng chemical equation : — 


C, H5 


OH + H 


0 C, H5 = Oft He 0 C4 He + He 0 


(alcohol + alcohol « ether + water) 


The requisite amount of concentrated commercial sulphuric acid 
is run into the reaction chaml)er together with the proper proportion 
of alcohol for the start for the reaction. The vessel is maintained at 
a temperature of 140^ The ether volatilises as it is formed and 
passes to the bottom of the ether fractionating still. Here a similar 
process of vapourisation and condensation takes place to that occurring 
in the alcohol still. Before passing into the dephlegmator the ether 
vapour passes through the deacidifier which contains caustic soda. 
This removes any'sulphurous acid (due to the partial decomposition 
of the sulphuric acid) which the ether may contain. The vapour 
passes on to the dephlegmator and condenser proper, condensed alcohol 
and water being returned to the still. 

The process is continuous, alcohol being regularly drawn into 
the reaction vessel until the sulphuric acid is too dilute to react 
further. 


The condensed ether flows from the condenser to the storage 
tank on the ground floor. The storage tank is itself flttod with a 
condenser owing to the volatile nature of ether. Water is continually 
pumped through this condenser, and from there to the two condensers 
situated on the first story. 


Motor Fuel. 

Thirty per cent, of ether and seventy per cent, of alcohol are 
generally mixed together with the addition of 1 per cent, of aniline, 
the latter partly as a denaturiser and partly to neutralise the acid 
exhaust gases which are obtained on combustion of alcohol and ether. 
This addition of aniline constitutes the Foster Patent. Fifteen per 
cent, of ether to eighty-five per cent, of alcohol has been used 
experimentally but no details of trials were available. 

Trials. 

The 1,000 gallons of motor spirit produced in the experimental 
plant during 1924 are being used in the P.W.D. lorries in Jesselton, 
It is claimed, with proper adjustment, an 80% efficiency is obtained 
compared with petrol. Engines are said to require less lubricating 
oil, to be free from over heating, boiling radiators, and to require 
decarbonising less frequently. 

From figures which were available, the following estimates which 
appear to be conservative, are given. 
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Estihatb a. 


Present Experimental Plant. 


Maximum Capacity 200 gallons of motor spirit per day (180 
days per annum only). 

Running 12 Running 24 
hours daily. hours daily. 


$ 

% 

Collecting costs 

3,300*00 

6,600.00 

Distilling costs 

4,620.00 

7,020.00 

Other costs (Depreciation inclusive) 

15,370.00 

21,790.00 

Gallons of Motor Spirit 

18,000 

36,000 

All in cost per gallon 

85.38 cents 

60.50 cents 


Estimate B. 

Plant of maximum capacity of 2,000 gallons of motor spirit per 
day (180 days per annum only). 


Running 12 Running 24 
hours daily. hours daily. 



$ 

$ 

Collecting costs 

83,000 

66,000 

Distilling costs 

19,185 

31,170 

Other costs (Depreciation inclusive)... 

24,600 

31,800 

Total 

00 

128,970 

Gallons of motor spirit 

180,000 

360,000 

All-in cost per gallon in cents 

42.65 

38.82 


Estimate C. 

Plant of maximum capacity of 4,000, gallons of motor spirit per 
day (180 days per annum only.) 



Running 12 
hours daily. 

Running 24 
hours daily. 


$ 

$ 

Collecting costs 

66,000 

132,000 

Distilling costs 

30,210 

61,920 

Other costs (Depreciation inclusive)... 

42,000 

57,600 

Total 

138,210 

251,520 

Gallons of motor spirit 

360,000 

720,000 

All-in cost per gallon in cents 

88.38 

34.93 



Estimate D. 


Plant of maximum capacity of 8,000 gallons of motor spirit per 
day (180 days per annum only). 


Collecting costs 

i;<2,ooo 

264,000 

Distilling costs 

60,9 GO 

]03,320 

Other costs (Depreciation inclusive).. 

78,000 

106,800 

Total 

2:0,9fi0 

474,120 

Sallons of motor spirit 

360,000 

720,000 

All-in cost per gallon in cents 

37.63 

32.92 


It would appear from these figures that an economical under- 
taking would be the erection of a 4,000 gallon plant running 24 
hours per day. 

The percentage of the various heads of expenditure are sum- 
marised below. 


GoUccUnej. 


12 hours daily. 

24 hours daily. 

Present 200 gallon plant. 

21.48 per cent 

H().3o per cont. 

2.000 

do 

18.00 „ „ 

51.20 „ „ 

4,000 

do 

„ 

t)2,«}0 ,, 

8,000 

do 

oc 

55.75 „ „ 

DihUUuuj, 




Present 200 

gallon plant 

90.10 per cont 

82.20 per cent. 

2 000 

do 

2.’; .00 „ „ 

21.10 „ „ 

1,000 

do 

„ „ 

24.01 ,, ,, 

s,oou 

do 

22.30 „ „ 

21.80 „ „ 

Other Clianjes. 




Present 200 gollon plani. 

48. J 2 per cent 

87,45 per cent. 

2,000 

do 

92.00 „ „ 

24.()1 „ „ 

4,000 

do 

;!':.40 „ 

22.80 „ „ 

8,000 

do 

28 „ „ 


. The scheme for costs for working tliese larger plants is based on 
experience gained M’ith the running of the present plant. It will ho 


noted that the cost of collection is the heaviest head of charges for 
the larger scale operations, being always dirt^ctly proportional to the 
quantity or motor spirit produced. In these larger scale estimates 
such co^ts as a bead distilkr, a visiting doctor, hospital, etc, are taken 
in account. 
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In the case of the 4,000 gallon plant running 24 hours [mv diem 
and the 8,000 plant, a superientendent at $600/ > per mensem is in- 
cluded in the distilling charges. This accounts for the slight anomalies 
which will be noticed in the percentage costs undei that headmtr. 

Under the heading other costs it will be seen that the same 
depreciation is allowed, for the 24 hour operations as for 12 hour. 
Although this appears to be anomalous it must be remembered that it 
is estimated that the plant is running only 6 months per year. 107o 
depreciation may be considered quite high on sncii a plant, if running 
throughout the year. Thus it would appear rather that depreciation 
has been placed at too high a figure in the 12 hour, rath( r than too 
low a one in the 24 hour estimate, in order to be conservative.* 

COMPETITIOK. 

Enquiries were made with regard to competition from petroleum 
interests. In British North Borneo an import duty is levied on petrol, 
hut it is understood that in the Phillipines over two million gallons of 
alcoh®! are produced and used as motor fuel annually. This has led 
to no cutting in prices by the oil companies operating there, although 
alcohol motor spirit is cheaper than petrol even allowing for the fact 
tliat petrol is 2d% more efficient (petrol itself is considerably cheaper 
in P. I. than locally). In this connection it was learnt that alcoliol 
motor spirit is produced from molasses in the Phillipiiies at cents 
(Straits) per imperial gallon. 

Production in Borneo on a large scale at the presiuit time would 
nec(^ssitatc a sale m Singapore and Malava generally. It estimated 
that It could he sold \vhol(*sale lu Singapore at a price a)>pr(*eiably lowtu* 
tlian tliat of petrol. It would seem therefore tiiat local piodiueih 
would have a substantial advantage o^er competitors producing in 


*Kstimates of alUin costs of plant 
at the following outside figures 

Maximum capacity per day 
in gallons 
2,000 
4,U00 
8,000 


for various sixe^ have been placrd 

Copper stills. All in cost. 

$ 

loO.OUl) 

;joo,o()o 

i;oo,'ioo 


This figure^ are all very high, the larger plants co.‘>tmg les^ com- 
paratively than (he smaller ones. Jiedwood stills aio considorably 
cheaper. 

Mr. C. M, Hudson representing the FosU r motor alcohol patmils 
in the East gave the following approximate costs for a ^,000 gallon 
still manufacturing alcohol of purity. 

Copper ... $05, 000 

Redwood ... $20,000 

F.O.B. Manila. 
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other countries, which would go towards realisation of interest on 
capital sunk in planting. 


COHOLUSIONS. 

Prom all the information obtainable in British North Borneo it 
appears that if areas, sufficiently large to keep the factory running 
are available, nipah can be efficiently and economically exploited for 
the production of alcohol and motor fuel at a price sufficiently low 
(after consideration of its 80% efficiency with proper carburettor 
adjustments) to compete successfully with petrol. 

Thanks are due to Mr. D. D- Woods, Conservator of Forests, 
whose courtesy rendered this visit possible. 


Received for publication 14th March, 1925. 



a NOTE ON LAELIA SVFFUSA, WLK. (LYMANTRIIOAB) 
DAMAGING PAOl » 


By 

B. A. R. Gater and Mohammed Yusopb. 
Introduction. 

D uring December 1924 about ten acres of padi situated at 
Sungei Star, near Parit Bun tar, was attacked by leaf<eating 
caterpillars. Specimens were forwarded to the Entomological 
Laboratory asking for advice and stating that the plants were very 
stunted and weak as the result of the attack. Examination showed 
the presence of the Pyralid, Cnaphalocrocis medinalis, Guen. and 
some unknown Lymantriid larvae, the latter in considerable numbers. 
The larvae were bred out and the moths provisionally identified by 
the senior author as Larha sufftisay which has not been recorded as a 
pest of padi as far as can be ascertained from the literature available. 

Laelia stiff usa has been mentioned by Joannis (4) as injurious 
to sugar cane in Java, while Duport (3) says it is a pest of this plant 
in the Far East. Laelia sp is recorded on peanuts by Jarvis (6) 
L, adariiy Moore, on sugar cane in Java by Joannis (4) and L. 
devestiUiy Wlk. is recorded as having been reaied from larve on sugar 
cane and guinea grass at Pusa by Fletcher (7). Laeha suffusa has 
been described under the specific names of angidiferay Wlk., prolatUy 
Swinh. and suhrufay Snell,, while its distribution is given by Seitz 
(3) as India, Ceylon, Java, Celebes, Luxon, and Bago. It has thus 
not been ref*orded in the Malay Peninsula as far as can be seen from 
the available literature up to that date. It is unrepresented in the 
F.M.S. Museum. 


Life History. 

The moths copulate on the same day as emergence and the female 
begins to lay eggs on the following day. During the daytime the 
moths are quiescent, being active only in the evening and at night. 
The total life in captivity of the male was 3 to 9 days and of the 
female 5 to 12 days. Eggs are laid for a period of about 4 days, the 
greatest number laid by a single female in the laboratory being 176. 
An examination of the ovaries, however, revealed the presence of 
numerous undeveloped eggs, and the total possible number appears to 
be well over 260. The moths have not been observed feeding, and 
the haustellum is ver}' short. 

The eggs are laid in straight rows along the stem of the food 
plant, being cemented on by a transparent, slightly frothy, cement. 
Hatching takes place in from 6 to 7 days after oviposition, the larvae 

* The identification is provisional . aud will be confirmed later. See the 
remarks under “ Description of Stages, the Imago 
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otnerging at the sides of the eggs and eating a portion of the shell as 
their first meal. They then rest, and do not begin to feed on the food 
plant for two days. 

The larval life lasts from 23 to oT days, the full grown cater- 
pillars spinning their cocoons in a few hours and pupating on the 
following day. The duration of the pupal stage is from 8 to 13 days. 
In the laboratory there nppeara to be a preponderance of males, some 
egg masses producing no females at all. Out of 51) adults bred to 
date, 32 are males. There is some slight indication that the first 
batches of eggs produce males, females only ^coming from the later 
batches, and since it appears that the full number of eggs is not 
laid in captivity the preponderance of males would appear to be 
explained. 


The following is a summary of the life history : — 
Pekiod- 


Emergence to ovi position 
Incubation 
Larval period 
Pupal period 


Kanoe. 

Mean. 

1 

1 day. 

(] - 7 

Ci (lays. 

25-37 

30 „ 

S--13 


10 -58 

47 days. 


Dehcuij'Tion of Stagks. 

The — The egg is roughly D.L*) in/ in in diameter and 0.5 

m/m higli, and is of a light Imff colour. Hie geiu'ral sliajie is round, 
but two sales are flattened, these sides being in juxtaposition when 
the eggs are depos;h>d m a row o:i the food plant. An examination 
of the eggs while still in the eggs-tubes shows tliat the flattening of 
the tw7) snh's i.s present liefore they are laid. On tlie tw^o rounded 
sides there is a siih-inarginal band of light green. The top is 
flatUmed, and .lefuvssed in the ceiitn' round the prominent niicropyle. 
Chorion nnnutidv tessellated. Just before hatching llie colour 
cliauges to light grey. 

TkeJ^aira. On hatching the larva is 2 iti 'm in length and 
light greonisli liiack in colour. Tlie liead is shiny blaclv in colour 
and laigt*, while the legs and prolegs apptiar to l3i‘ disproportionately 
long Long black bans arise from small tubercles on the segments, 
those arising from two larg(3 tubercles on the first thoracic segment 
being tlie longest. 

1 h(' full grown lai va consists of 12 segments wdth the prolegs on 
abdominal segments 3 tc; (J. It is 20 — oTMii/'min length. Ilead 
dull odireoiis with a black band round the moutbparts. Clypeusand 
aritenniKe wliite, labrum bifurcate wnth a distal white margin ; man - 
diblffsi black. Eivo ocelli are pro.^eliton each side of tiie head, a group 
of four within the black band and a single one below% 
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The general colour of the body is black, varying from velvet 
black on tlie dorsum to a lighter greenish black laterally and ven- 
tral ly. Spiracles on the lat thoracic and on abdominal segments 1 to 
8 white with black edges. There is a longitudinal siih-dorsal stripe of 
canary yellow on each side, the colour deepening to 

orange yellow in the centre of each segment. Snh- 

laterally there is a pink-white stripe which is white between 

and pink in the centre of each segment. Two anbdorsal and 

two sublateral rows of papillae are present, from which arise groups of 
long, slightly plumose, brown hairs. Two long pencils of black hairg 
project forw^ard from the first thoracic segment, the ends of these 
hairs appearing to be clnb-sbaped owing to the lengthening of the 
yduraes. Tufts of reddish brown hairs are present on the dorsum of 
alidorainal segments 1 to -1, while a small tuft of similar colour is 
situated on the 8th abdominal segment From the centre of the 
latter there arises a pencil of black hairs similar to those on the 1st. 
thoracic. A glandular papilla is .situated mid-dorsally on abdominal 
segments fi and T. 

The writers have pot had an opportunity of examining the ori- 
ginal paper hv Joannis (4) hut the statement that this insect is in- 
conspicuous whrui on its food plant, which appears in the extract 
given in the Review of Applied Entomology, appeals to he somewhat 
peculiar in view of the very conspicuous colouration of the larva. 

The (Woon, Tlin cocoon is ovoid, rather loose in structure, 
dral) or light brown in colour and coinposed of silk and larval hairs. 
Th(‘ mule cocoon is 1 5 ni 4ii long and ‘d m'm broad, tlie female 
cocoon being 25 m/m long and 11 m m in breadth. One end is 
rounded, while the other i.s pointed and left open for tlie emergence 
of the adult ; tlie hairs on this portion are derived from the ])encils 
on the l«t. thoracic segment of the larva, and are arranged axially to 
the cocoon. 

77/c Pupd The pupa is light browm in colour, with darker 
hrown at the junction of the segments, producing ii s-lighllv banded 
appearance, Tjongth in the male 10 ni m and in the female Id m in ; 
general appearance stout There is a slight dorsal ridge on the 
thorax, which is lightlv clothed with hairs on its dorsal surface 
There are 8 vi.sihle abdominal segment^, segments 1 to 8 having a 
number of small tubercles placed dorsally in ovaI-shap(<l grou])s. 
.\hdouunal segments lightlv clothed in long fine bans. Spiracles 
slit-like and prominent, dark in colour. One or two small tubercle.s 
mav he piesent suhdorsall y on each side of the anterior poition of the 
1th abdominal segment, two being present esiiecially in some males. 

7 he Iviaqo. The description given by Seitz (5) TIampson (2) 
and Moore (l) of this species varies to snmcexUuit, and ‘''o u : 
culty wras found in fitting the specimens obtained to the de.senpt'On ot 
the species given by these authors. Thus in Seitz the male is des- 
cribed as having seven spots on the forew'ing wherea.s m Mnore it is 
described as having six onlv. It is not claimed that the species in 
question is definitely suffusa^ Wlk. but as far as can be seen it is very 
near, although the differences between it and the description of lilacnia 
Moore are small. The much darker hind wing of the male in the 
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Malayan insect points to it being nearer the latter species, but the spots 
are not arranged in quite the same way, the forewings are decidedly 
pink and there is no evidence of the violet tint mentioned in the des- 
cription of Itlacina, The description of the larva in Seitz appears 
to agree in general with the description given above. The name must 
remain uncertain until specimens from here have been compared with 
type specimens. The following rough description is given to show 
the differences from the description in Seitz 

Male. Expanse 2i m/m. Head, palpi and legs ochreous ; long 
hairs from thorax light pink at base. Body white anteriorly, light 
fuscous posteriorly and light ochreous below. Forewings pale pink 
suffused with light ochreous scales in costal area. Six black snh- 
marginal spots, posteriorly incurved, the proximal spot being the 
largest ; hind- wings fuscous. 

Female. Expanse 34 m/m. Head, palpi, collar and legs ochreous. 
Body white, suffused with ochreous below. Forewing very pale 
ochreous, almost white ; hindwings white. 

The following description is taken from Seitz : — 

“ Male. Extremities ochreous, body and forewing w'hite, wulh a 
faint reddish hue, the forewing with a submarginal row, posteriorly 
incurved as far as the middle of the dorsal area, of seven black spots. 
Hindwing pale, tow^ards the margin hnod darker.” 

‘‘Female Head, thorax and forewing iini-colonred, light och- 
reous, abdomen and hindwnng white.’’ 

“ Larva. Black, with long whitish hair, with tuft.s of long, 
spatulate, black hair on the sides of tluj 1st, and ui the middle of the 
11th segment, the 4th to 7th segments with four brown dorsal pencils, 
the 9th and 10th segments with round, whitish dorsal tubercles, one 
subdorsal and one sub-lateral vellow line, as well as yellow lateral 
streaks. Head and legs brown or black.” 

It should be noted that the figure given in plate 1*2 of Seitz shows 
the female as being smaller than the male, whereas in all the speci- 
mens reared in the laboratory the reverse is tlie case. 

Economic Impoktanck. 

Apart from a few notable exceptions the Lyraantrndae do not 
constitute pests of any great importance, and tlierefor attacks of great 
severity will probably not occur. In Malaya, however, so little is 
known of the common pests and so many unrecorded p(‘sts are conti- 
nually being found, that caution is required in dealing with any un- 
familiar insect. No parasites have been found on this insect, hut 
collection of eggs and caterpillars in the field may eventually yield 
one or more. In the ahseice of parasites this insect may do consider- 
able damage to ])adi, compai able to that done by other caterpillars 
which every now and then destroy several nurseries. Any specimens 
seen which resemble the foregoing description of the caterpillar should 
be forwarded to the Entomological Laboratory with notes of the area 



attacked, locality, etc. so that more information can be obtained. At 
present little more than hand-picking can be done on Malay small- 
holdings, but the ordinary derris extract as made here would form an 
affective spray against the younger caterpillars. In the laboratory tlie 
larvae feed indiscriminately on padi, maize and several grasses. It is 
therefore possible that the wild glasses which suiround padi fields 
will harbour the pest, and they should be cleared away as much as 
possible, especially during the time when there is no padi on the 
land and during planting out. 
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LATEX PAPER. 


By B. J. Eaton. 

S OME three or four years ago, considerable interest was aroused in 
the rubber and paper and pulp world as a result of investigations 
carried out by Kaye on the addition of latex to pulp for the 
manufacture of paper. 

It was originally suggested by Kaye that the addition of latex to 
pulp ill the manufactuie oi paper reduced considerably the tune of 
beating reijiiired for the manufacture of the pulp and it was con- 
sidered possible to prepare a cheaper and stronger paper by the addi- 
tion to the pulp of latex equivalent to 1 to per cent of rubber on the 
weight of pulp. Although no information as to cost is available at 
the moment, about a year ago, when our investigations were com- 
menced, the price of latex paper was about 20 to dO per cent higher 
than that of similar grades of non-latex paper 

Except for (a) sentimental reasons, in respect of firms, estates 
and others who wore interested in the consumption of more rubber 
and new uses for the cmiin idity or (b) for special purposes in which 
a stronger or more duiMble type of paper was re(inii(3(i, siicli as for 
do'umerits which have to he st)tvd or (c) unless the aiMition of latex 
cheapened the cost of iiuruifaoture, the use of latex in paper manu- 
facture was HOC likely to he a success 

The application of latex to newsprint juiper would only he 
.successful, if the paper could he produced more cheaply, which does 
not appear to be th(‘ case up to the pi (‘sent. The use of latex paper 
therefore would he confined to paper ie(]uired for special purposes, 
principally for documents whicli have to he stored. 'I’lie most (iesir- 
ahle property of such a ])aper is its keeping (lualities or non deterio- 
ration on storage. Tne results of several preMOUS investigations car- 
ried out in the Bureau of Standards United States of America and 
hv other workers indicate that any superior (pialities conferred on 
paper by the additin of latex to the pulp are lost after tlie paper has 
been stored, and this is attributed to the resin ification of the rubber. 
Owing to the fet that the amount of latex or rubber originally added 
to the paper tested was unknown, as also the original resin content, 
no investigations were carried out by us to detorniine whether the 
rubber originally added to the papers in the form of latex was resini- 
fied since such an investigation w'ould have been of no value in the 
absGnc‘G of such figures. It seems highly probable however that the 
rubber would be converted into resinous substances during prolonged 
storage or under accelerated ageing conditions. 

In “The Rubber Age” (Volume V. No. 9 November, 1921, 
publish ji in E.iglaiil, Kiye has replied to various criticisms of latex 
paper which were based on investigations on latex papers carried out 
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Tablr IX. 

Mean Tensile Mean percentage Deterioration of 
Paper Strength in grm Tensile strength under condition. 



per sq. m.m. 


(b) 

(e) 

(d) 

Control 

:u\2 

- 

16.75 

/ 2 50 

/ 33.00 

Kayes 


- 

7.28 

/13.H3 

/ 39.05 

Java Latex 

2 : HD 

- 

0.46 

f ^9.10 

/ 57.30 

1 00% Straw 

2092 

/ 

2.40 

/ 2(i.43 

/ 10.85 

Howards “A” 2171 

f 

:L20 

/ 10.88 

/ 20.35 

Howards “ IV 

’ 22S-4 

f 

2.10 

/ 23.31 

/ 40.00 

Kalatex 

219(5 

/ 

4.88 

/ir.ir 

/ 18.55 

Stock Latex 

1810 

/ 

;5.ii 

/ 18.15 

/ 10 04 


- i^epresents an increase as compared with condition (a) 
/ Hepreseiits a decrease as compared with condition (a) 


OusnuvATiONS. 

The results of tests carried out on the stored samples 
of pa])er indicate that of the two comparable papers Control (l) 
and Kayos (ti) the latter containing latex deteriorates more 
under conditions storage (b) (c) and (d) ; the two papers Java 
Latex {()> and Java Straw ('I ) the latex paper deteriorates less 
under the laboratory canditions (b>^ but considerably more under 
conditions (c) and (d). In the case of the two papers Howards “A” 
without latex ( l) and Howards “IL’ with latex (o) the figures show 
that the latex paper deteriorates less in the laboratory hut more in 
the oven and in direct sun-light. 

No observations can he recorded on the results obtained from 
comparable fhemical tests cairied o it on the papers nftei storage 
under the different conditions spi^cifi'^d. It was hoped to be able to 
record the results of an examination for resinification on the stored 
latex paper : the chemical tests however did not yield results of any 
value, and it was decided to confine the observations to physical 
tests. It may however be recorded in passing that writing in various 
coloured inks on the different papers was equally affected for all 
samples during ageing.’*' 

In studying the figures recorded for breaking strain and elonga- 
tion at break after deterioration and comparing these figures with 
those recorded in the preliminary report due regard must be paid to 
the variations in atmospheric humidity during the two periods of 


* see Latex paper by B. J. Eaton, p.p. 



testing, and that the length of the test strip in the aged samples was 
3.0 eras shorter than that in the fresh samples. 

(Jonclustons From the results of the above teste it appears that 
there is little to choose for general purposes, between a paper made 
from any particular pulp with and without latex. The latex paper 
certainly exhibits superior tensile properties when fresh. 

After storage, the latex paper, although it retains its superiority 
to folding, exhibits a greater deterioration generally and this deterio- 
ration is enhanced by strong heat and direct sun-light. 


Heceivod for puhlirafion tSth Mardu 1925, 



28.^1*^ 


'V A, /--- - -T 

THE 

Malayan Agricultural Journal. 


Vol. XIIL] APRIL, 1925. [No. 4. 


SOME OBSERV/ITIOIVS OX THE MTILHYSIHN 
eoeONUT ZYGHEi^VID (.4/?7WA OATOXANTfJA HAMPS)* 

Hy B. a* li. Gatf^.u. 

iNTHonucyriGN. 

1 ) KLATIVELY few insects have as yet become of major iinport- 
ance in the Malay Peninsula, duo in some part to the un- 
developed ‘«tate of the country agriculturally, but coconuts 
are next in ini[)ortance to rubber a.s a planting proposition, and any 
insei‘t which siMMously affects them becomes at once of first-class im- 
portance, The following summary of observations is the result of 
numerous invnstigatuins during a period of two years o\er a wide 
urea. 


One of the dilliculties in studying this insect is the fact that it is 
sporadic and is hardly ever reported until several broods have oc- 
curred, so that the first stages of the outbreak is never seen by the 
Kntomological Staff. The majority of these outbreaks has so far 
ocx-urred on native holdings, some of them not easily accessible: 
rarely has the jiest affected European *controlle<.l estates, 'riic fact 
that the pest is notifiable under the Agricultural Pests Enactment 
assists in its presence being reported earlv. but the apparent inability 
of the cultivator to sue the caterpillars until the leaves are swarming 
with them delays the information until too late for the invistigation 
of the earlier stages. Tlie result of tins is that the causes of outbreaks 
are unknown, and shortage of porsonne! has prG\ented a member of 
the staff b(‘ing stationed in a possible locality to watch for the beginn- 
ing of an attack. 

Happily the attacks are always eventually controlled by natural 
enemies. As it is, the damage done is considerable, and were the 
insect to be imjiorted into a country w’lthout its natural enemies the 
danger would be of the giavest character. 

Not only is the biology of this insect of great importance to the 
coconut industry in Malaysia, but it is also of importance in that 

^It is intended to follow up this preliminary account with more exten- 
sive studies of the various phase* of the catoxantha problem. 
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efforts are being made to use its parasites to control a nearly related 
Zygaenid which is destroying the coconuts on one island after another 
in Fiji. 

Acknowledgement is due to those gentleuion who have materially 
assisted the production of these notes by the loan of records and in 
many other ways, particularly F. W. South (Chief Field Officer), C. 
T. Darwent (Medical Officer, Jlatu Gajah), and T C. A, Cleverton 
(Medical Officer, Labuan) ; and Dr. Guy A. K, Marshall (Director, 
Imperial Bureau of Entomology) for the identification of species. 
Mention must also be made of the valuable nssitance received from 
Mohammed Yusope, Junior Agricultural Assistant in the Entomolo- 
gical Laboratory. 


HISTORY. 

The moth was first described as Braehartona catoxantha by 
Hampson (l) in 1892 from specimens taken in the Tenasserim 
Valley, Dr. K. Jordan (4) however, includes By achartona^ Ilamps. 
in Arlona, Walk. The first mention of a food plant in literature 
appears to be by Ridley (2) in Malacca? but Pratt (3) writing of an 
attack at Batu Gajah in 1907 mentions that it was said to have been 
known there seven years before, about 1900. In 1908 Konigsberger 
(6) described some of the stages, but failed to find the eggs. Since 
1909, when Pratt (G) published an amount of its life history and 
suggested control measures, the innnler of reported cases appears to 
have increased. Whether this is due to an actual increase and 
spread or to more frequent and accurate diagnosis it is difficult to say, 
but on the whole it would not seem unreasonable to assume that 
attacks are more prevalent now than in the past. 

As far as is shown by the available records for Malaysia, catox- 
antha is the only Z>gaenid of any economic importance. According 
to Jordan (-1) Artona lucasseni^ Snell, feeds on Bavihusa while 
A. quadrisigvata^^aeW and trisignat(iy Snell, feed on an un- 
identified plant known as “ Dawon Hound jek,” in Java. Levuana 
iridescens, Baker, is a serious pest of coconuts, as well as feeding on 
other palms and banana, in Fiji. The life history and habits of the 
latter insect aresimdar 1o catoxanthay and the co-opeiation of this 
Department was sought by the Fijian Government in order to control 
it by the introduction of parasites from Malaya. 

DISTRIBUTION. 

Jordan (4) gives the distribution of Ihe genus Artona as Indo- 
Malayan extending northwards to North-East Thibet and eastwards 
to the Celebes. Ariofia catoxantha has been recorded from Java, 
Sumatra, Labuan, Sandakan and Malaya. Within the Malay Penin- 
sula it has been recorded at Batu Gajah ; ^eral districts in Province 
Wellesley, Perak and Selangor; at Johore Bahru, Malacca and Singa- 
pore. The presence of the feeding ma/ks made on the pinnae by the 
caterpillars has been noted on nearly every coconut estate visited in 
Malaya. The feeding marks are so typical, and differ so markedly 
from those made by any other known coconut insect, that it should 
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be safe to assume that the distribution in the Malay Peninsula is Gene- 
ral. Outbreaks tend to recur in certain localities, notably at Ratu 
Gajah. Little evidence is forthcoming as to whether this is jui in- 
troduced or indigenous insect, except the numher of parasites affect- 
ing it, from the extent of which it may be aasmned that it is indi- 
genous. Kocently, however, an attack occurred at Piilo Kiiraman, an 
island near Labnan. From there the pest spread to other small is- 
lands in the vicinity and to the nearest point on the island of Lahnan, 
where it almost immediately died out. None of the typical feeding 
marks could be found on the coconuts in Labnan and since the coco- 
nuts at Piilo Kurainan were planted on newly felled lainl where none 
existel before, it did not apuoar that the insect had ongniateJ either 
in Piilo Kurainan OP Labnan. The absence of parasites, and the 
total absence of the Tachinid so common elsewhere, forces the con- 
cludon that the pest was imported. There are many w.iys in wliicdi 
this could be done, and evidence fr.)ui the Libnari area points to a 
definite danger of spreading this insect by the unrestricted impor- 
tatmn of coconut material. 

LIFE HISTORY. 

Unfortunately the moths have so far refused to copulate in enp- 
tivitv and great difficulties have hoeii encountered in rearing the 
voiiug i* itvU'i'illar.s under laboratory conditions. 'Pbe lifo-likstory has 
thus been worked out only ni pieceme.il form, probably with not very 
accMirate results. The tuao taken liy the various instars to develop 
h:is, however, been t'oumi to be sufficiently accurate for calculations 
in the fi dd. Outbreaks of this insect have rarelv occurred on young 
easily a<'.ces.sibie palms, the older palms usually being effected. It is 
intend'^d to study the hfe-history further by mass metliods on small 
growing palms. 

Copulation appears to take place on the same day ns emergence, 
the ina!^ dying one or t vo davs iiftor, K^gs a^-e la d from two to 
tliree davs aftnr copulation, the female dvmg the day af oviposition. 
In the field iiowever, the length of the adult life is ju’objildy mucli 
longer than is indicated by those figures, .and m i.v last as long as two 
weeks. Lggs are laid singly on the under surface of the pinnae, 
generally towards the tip, the older rather than the vounger leaves 
seeming to be preferred for oviposition. Tin* average number of eggs 
laid app^^ara to be 10, but instances have been observed in which as 
many as 57 have biuu deposited by a single female. 

The Eog. 

The egg is slightly oval in shape, smooth, slightly flattened and 
of a translucent pale yellow colour. Average size 0*5 x 0‘2o iii/m. 

The incubation period is three to five days (observed range) the 
mean period being four and a half. 

The Labva. 

The first instar is only a millimetre in length and pale greenish- 
yellow in colour. The thorax is broader than the abdomia, which 
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tapers towards the anal claapers. Duration four to five days. The 
second instar is about 2 m/rn in length and is more visibly hairy. 
After an interval of 4 to 5 days the second moult takes place, the 
third instar being similar to the second except in size,, which is now 
II— 4 m/m. The duration of the third instar is about 4 days. The 
fourth instar is 4~-6 m/m in length, tho coloured dorsal markings of 
the full grown larva being apparent. Duration four days. The fifth 
instar is 6 — 8 m/m long, with ten abdominal segments. The greatest 
breadth is now at the first abdominal segment, which is very little 
broader than the rest of the body. The head is invaginated into the 
first thoracic segment. Mandibles dark brown with sharp untoothed 
edges. Trothorax and metathorax yellow, the prothorax being larger 
than the other thoracic segments and shaped like a cowl. Abdomen 
pale yellow, frequently with a green tinge, legs on thoracic segments 
small, prolegs on abdominal segments 3 to (>, anal clasiHjrs on the 
10th. On the mid-dorsal surface of the abdomen there is a longitudi- 
nal blue or purple fascia, extending from the third thoracic to the 
ninth abdominal segment. Small areas similarly coloured may be 
seen on the sides of the 3rd thoracic and on the 1st and Stli abdomi- 
nal segments, while a larger area is present on the mid -dorsum of 
the 9th abdominal. Glandular hairs are present in group*^ situated 
in longitudinal lines along the body, one group to each segment. 
There are two subdorsal rows of these groups of hairs and a lateral 
row extending from the 3rd thoracic to the 8th abdominal segment. 
On thoracic segments 2 and 3 there are five groups on each side, and 
on abdominal segments 3 to 6 there are 4 rows, the extra groups 
being sub lateral in each case. The first thoracic and tenth abdomi- 
nal segments bear no gioups of liairs but are fringed on their distal 
portions. The ninth abdominal lias two groups on each side jilaced 
sub dorsally and close together. The hairs of the first or upper 
.subdorsal row^ of groups are of medium length. The Iniirs of the 
second or lower subdorsal row are of the same length but with one 
long hair arising from each group, whereas in the lateral row there 
are several longer hairs arising from each group. 

Thk Cocoon ani> Pupa. 

The full grown larva spins a tough papery cocoon wliicli is dirty 
white to fawn in colour. It is elliptical in 3haj>e, 11 -12 m/m long, 
5 — G m/in broad and flattened on to the leaf. 

The pupa is 7 — 8 m/m long and immediately after its formation 
is of a light translucent yellow colour. The ten abdominal segments 
are still visible and a low of short spines is present on the anterior 
dorsal portion of segments 3 to 7 in the female anrj 3 to B in the male. 
It IS by means of these spines that the pupa is enabled to make its 
way out of the cocoon just before the moth emerges. At the apex of 
the tenth segment there is a small group of short blunt spines. The 
colour gradually becomes darker, and just l>efore emergence the 
colours of the adult can be clearly seen. 

The Imago. 

The following description is modified from Pratt (C) and is fuller 
than that given by Hampson (1) : — 
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Length 7— 8 m/m., wing expanse 13 — 16 m/m. Upperside uniform 
ohocolate brown. Scales on anterior portion of prothorax and pos- 
terior portion of head yellow, showing as a collar. Frons yellow with 
a median brown stripe. Palpi yellow. Costa of forewings yellow ; 
scales fringing both wings lighter brown to yellow ; costal margin of 
hind wing dirty white to yellow. Underside of forewings lighter brown 
with costa yellow, the yellow terminating broadly near the tip. A 
broad yellow band along the costal margin of hind -wing, divided by a 
radial brown stripe; posterior portion of hindwing uniform with fore- 
wing. Underside of body and legs, yellow ; antennae chocolate brown, 
often showing a bronze tint, especially in males, and slightly yellow 
towards the tip in some females. Genital aperture fringed with long 
yellow scales. Female slightly larger, antennae filiform Male with 
pectinate antennae. 

The following is a summary of the life history : - 
Life Histouy of artoxa cAToxAxrifA 
Period. Range: — Mean — 


Copulation to ovi position 


Days. 

2 — 3 

Days. 

2 0 

Incubation of egg 

- 

3 — 5 

4*8 

Instar I. 

- 

4 — 5 

4*6 

Instar 11. 

- 

4 — 5 

4*8 

Instar III. 

- 

3 — 5 

3*6 

Instar lY. 

- 

8 — 4 

8*9 

Instar V. 

- 

6 — 7 

(VI 

Pupa 

- 

8 — 10 

9*0 


Total 38*9 days. 


HABITS. 

As soon as the young caterpillars hatch they begin feeding on the 
epidermis of the underside of the pinnae in straight lines. The feeding 
marks are typical and have the appearance of ladders. At the beginning 
of an outbreak the caterpillars are confined to the lower leaves of the 
palm, but as they increase in numbers during successive broods they 
swarm over every portion of the plant, even to the spathe and nuts. 
Kdnigsberger 15) states that fee<ling takes place on the upper surface 
of the leaf, hut this cannot be. said to be the habit in Malaya. A few 
caterpillars may occassionally be seen on the upper surface, hut 
practically the whole of the feeding is confined to the lower surface* 
During the last inatar feeding may also take place by the ordinary 
method among caterpillars, namely by eating the edges of the pinnae. 

Cocoons are spun on the underside of the leaves at first, and, in 
the later broods, on any portion of the palm including the stem. 



Such quantities o! caterpillars are present in bad onibreaks that every 
available space is occupied by the feeding caterpillars and old cocoons, 
and cocoons may often be found on the ground and on low-growing 
plants in the vicinity. During the larval stage hundreds of caterpillars 
can be made to drop down by shaking a leaf, and they remain suspen* 
ded by thin silken threads. It Is these caterpillars which eventually 
spin their cocoons on the ground and surrounding plants, since they 
are not always able to reascend the palm when once they have drop- 
ped. The larval hairs are t>oisonous to a certain extent, sufficient 
to deter coolies from ascending a palm infested with caterpillars. 

The moth has not been observed feeding, and Corbett and 
South (12) state that there are strong indications that feeding does 
not take place. The haustellum is, however, well developed, and it is 
probable that the moths feed in some way not yet determined. 
According to the same observers the moths' are not attracted by light 
or sugar mixtures, fly actively between 9 p.m. and G.HO p ni. and 
again between 6.;10 a.m. and 2 a.m. R'^sting periods occur during 
the remainder of the day, during which they may be seen clustered 
on the pinnae» especially of the upper leaves, in a senii -erect attitude. 
The moths do not appear to he strong flyers, most of the flying being 
probably done by the males. They spread from tree to tree slowly, 
the line of spread being generally along the edges of open spaces such 
as roads. The length of the flight can, however, he aided to a great 
extent by wind. In liabuan (15) flights up to two miles have been 
observed when aided by a strong wind, but on arrival the moths died 
and no eggs were laid. 


FOOD PLANTS, 

The principal food plant is the coconut palm. Other palms are 
attacked hut only, so far as has been seen, when they are in the vicinity 
of coconuts during an outbreak. Feeding marks have never been oh- 
servG<) on any other palm than coconut, but in one instance a dead 
caterpillar which appeared to be Ariona was found on a nipali palm, 
and it had been parasitised by a Chalcidoid similar to one observed in 
Datu Gajah. During the periods w'hen there is no outbreak rejieated 
search of the area has never revealed a single living caterpillar or 
cocoon, although feeding marks can be seen. There is therefor every 
possibility of a wild food plant existing, and the fee<ling marks on 
coconuts may be those of another Zygaenid which is as yet unrecord- 
ed on palms. The following palms other than coconut have been 
observed to be attacked : — 

(1) Nipah (Ndpah /ruticanSf Thunb.) 

(2) Areca {Areca (Xitechu, L.) 

(3) Nibong {Oncosperma tigillaria, Hort.) 

(-1) Sago {Meiroxylon sarju, Rottb.) 

(5) Calamus sp. 
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In Labuan, where areca and sago palms were present in the area 
attacked, the latter were damaged while the former remained free. 
Searching other plants in the vicinity of outbreaks for the stages of 
this insect has invariably yielded negative results except in the case 
of cocoons which, as mentioned above, will be made anywhere where 
the full grown caterpillars happen to be. 

ECONOMIC STATUS. 

Damage to the coconut palm consists of stripping the plant of 
practically the whole of its foliage. The actual amount of leaf eaten 
depends on the .-seventy of tlio attack, and varies from the destruction 
of the lower leaves only, to almost total defoliation extending to the 
younger leaves. In general, however, the youngest leaves are not 
damaged bo >inv appreciable extent, thus onabiing the palm to recover 
from the attack. Leaves which have been partially eaten turn brown 
and wither, the result being almost the same as if they had been 
completely eaten. The feeding marks also expose the palm to fungi 
or other disease agents, which are enable! to penetrate the epidermis. 
No records are to hand of palms having been killed by caioxanthn^ 
but the set-back received is very serious, especially in cases where 
nothing hwt the mul-nbs of the pinnae are left, wdieti the palm has to 
wait until it can produce new leaves. 

As a result of the serious set-back received there is a considerable 
loss of crop, both through the young nuts failing to develop and 
owing to the more mature nuts falling off. The loss of crop has been 
variously estimated, but owing to differences in the seventy of attacks 
it is difiicult to estimate the loss due to what might be called an 
average outbreak. The loss of a j’^ear’s crop owing to an attack of 
average severity is, however, generally cojisidered to be a reasonable 
estimate. If the number of nuts per acre per annum be taken as 
the loss IS eipii valent to half a ton of copra ]>er acre. Thus 
although the palms are not killed, an outbreak on an estate is accom- 
panied by very co.isulerable inonetary loss. A number of outbreaks 
at shert imer\als of time would mean little less than disaster to a 
large coconut estate. 


PERIODICITY. 

Outbreaks do not, fortunat<»ly, recur at regular intervals of short 
duration. Although there are recurrent outbreaks in certain areas 
they do not, as far as available records show, appear to have any 
definite periodicity. 

Outbreaks have been stated to occur every two, three, four and 
up to seven years, hut no evidence in support of these statements can 
be found. The actual duration of an outlueak is, however, much 
more definite, few cases being recorded where more than six broods 
occurred before the attack was ended. In some instances the attack 
is of very short duration. On one estate which wuis visited by the 
writer in April 1924 a thin infestation was present which was esti- 
mated to have started in February. At the time of the visit the 
caterpillars weie heavily parasitised and no further trouble was 
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experienced^ On the other hand some attacks last longer than the 
sixth broody and judging from reports from Java some attacks there 
continue for well over a year. 


CHECKS. 

In view' of the fact that in ‘ normal ' times Arlona caioxantha 
is not a pest and that the number of known enemies which help to 
keep it in check is considerable^ the parasites and other factors 
inimical to its rapid development form the most important aspect of 
the problem. 

As already stated the conditions bringing aV)out an outbreak are 
at present unknown^ but one or two indications suggest that general 
external conditions play an important part. It is unknown if one or 
more parasites normail> keep caioxantha in check, or whether of the 
large number found during an outbreak, especially in the later stages,, 
many are incidental and not confined to one host in nature. As far 
as external conditions have been observed, a curious relation appears 
to exist between the practice of burning fires under the coconut tiees 
and outbreaks. The latter have generally occurred on native small- 
holdings, and it is a custom among Malaya to burn fires at the base of 
the palm in order to stimulate the production of nuts, a practice which 
is of very doubtful benefit to the palms and which is not nermitted on 
European-managed estates On those occasions on which outbreuka 
have occurred on European estates there has alw^ays been a previous 
history of burning under the trees within a comparatively short time. 
On many coconut estates the dead leaves, husks and other rubbish aro 
spread out and allowed to rot on the ground in order to provide 
humus. On one estate where this practice is carried out the apparent 
feeding marks of the caterpillars can always be seen, hut there has 
never been an outbreak. In four cases, however, where rubbish had 
accumulated to u large extent, it was burnt under the trees, and an 
outbreak of the pest followed. In one case a curious instance of this 
relation between outbreaks and burning was observed. An estate had 
an outbreak in progress which was gradually spreading along a road 
to another estate a few miles away. On examination a few palms 
were found to be affected on the latter along the edges of the road, 
and no signs of the ])est could be seen in the adjacent areas on this 
estate. It w’as somewhat surprising, therefore, to find five palms 
infected in the centre of the estate about a mile in a direct line from 
the nearest point along the road, and to learn that it was at this spot 
that the garden coolie had burnt a quantity of rubbish. In another 
instance caioxantha appeared on an estate which had become very 
overgrown wdth w'eeds and which w'as being cleared by areas, the 
rubbish being burnt under the palms. Burning in this instance was 
stopped at once and the insect did not appear on any other portion of 
the estate. 

These instances are no proof of the action of heat or smoke on 
the insects, but are curiously repeated in various outbreaks. The 
phenomenon would appear to point to one or more of the parasites 
being particularly susceptible to changed conditions and dying off 
^ vpder the influence of smoke^ heat or fumes. That slightly changed 
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conditions do affect parasites, thus allowing the {)ust to increase rapid- 
ly, is well known, and there are at least some grounds for suggesting 
that an influence of the above nature is a contributory factor in bring- 
ing about outbreaks It is also possible that some stage in the life- 
history of one or more of the parasites is spent in the rubbish, where 
they would be killed by burning. It can be confirmed or refuted only 
by the quantitative study of the actual insects and by an attempt at 
the experimental production of an outbreak. 

Food appears to have no influence on the activities of catoxan- 
tha, since there is abundant coconut leaf available throughout the year, 
nor does there seem to be any indication of periodicity in its life his- 
tory. The factor winch influences it must therefore be something m 
the nature of the fire^s acting on parasites, or it must be the inter- 
relation of the parasites and the hyperparasites, or meteorological 
conditions. 

Natuiul Enemiks. 

The natural enemies of the insect attracted attention when it was 
first noticed. Thus I'ratt (b) mentions that 20% of the larvae wore 
parasitised at one place. Hichords (ll) reports the presence of a 
IHioi kI as a juirasite, winch has, however, not been observed since, and 
van Heurn (l.l) says that four species of Mesostejiiis attack the 
larvae. Uoepke (S) noted that one species (afterwards identified as 
MesDsienuft^ see van Heurn), which he named Parasite “C,” 
also attacked the I^neid, Acrocercops crame) ella, Sn. Up to the 
present no parasites have been obseivod on the eggs, but in 
tlie Federated Malay States the writer has taken eight Hyraen- 
optera paiasitic on the larvae, while two others, which were single 
specimens and have been sent away for identification may be the 
same or different to these. The empty pupal cases of an Hymenop- 
terous ectoparasite have been observed, hut the adults have not been 
taken. This parasite apparently attacks the caterpillar in consider- 
able numbers, twenty to thirty pupae, placed close together on the 
shrunken larval skin, having been seen on several occasions. In 
addition to these, three Tachinids have been found, making a total of 
twelve separate parasites, possibl}’ fourteen. There is also an insect 
predaceous on the larvae and pupae, (^ne of the Tachmids, the 
common one which has been investigated, has yielded a total of seven 
hyperparasites. Only a very small proportion of these insects has 
been identified, and little is knowm about them with the exception of 
the Tacbinid ; moreover, in the present state of our knowledge all of 
them cannot bo sot down definitely as primary parasites. A rough 
description of the insects is given below which is sufficient to separate 
tliem one from the other for purposes of record. 

Ooryphtis macttlipennis^ Cam. This is the largest Ichneumonid 
parasite, being 7 ni/ni long. The general colour is black, part of the 
mesothorax and the whole of the metathorax and the petiole of the 
abdomen being orange yellow. A yellow transverse band on the 
abdomen. Wings dark coloured in the centre. 

Goryphus 7naculic$ps^ Cam. Similar to maculipennis but 
smaller, being 5 m/m in length. Wings more shaded. Two yellow 
transverse bands on the abdomen. 
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Microgaster sp., No. 576. This Braoonid is not common, and 
the specimens are at present at the British Museum. 

Tetrastichus sp., No. 575. Another uncommon parasite, and 
specimens are at the British Museum. (Chalcididae). 

Callimems sp., No. 1475. This Clerid beetle and its larvae are 
usually found in small numbers feedinf^ on the pupating larvae and 
pupae of the moth. Pupal period 10^12 days. 

Braconid No. 1085. This is perhaps the commonest Hymenop- 
terous parasite, the small white cocoons which the larva spins on the 
leaf being generally found throughout the attack. The ovipositor is 
inserted into the caterpillar during ovi position and the larva emerges 
when it is full grown, pupation taking place under the shrunken body 
of the caterpillar. The head and thorax of the adult are black, the 
abdomen being dark brown with yellow patches on the sides ante* 
riorly. Antennae dark brown. Prothoracic and mesothoracic legs 
yellow, metathoracic legs brown. Length 3 m/m. Cocoon 8 to 4 
m/m long and 1.5 m/m broad. 


Chalcidoid No. 1086. Head, thorax and first abdominal segment 
brown. Eyes pink. Legs and antennae light yellow. Abdomen 
yellow, banded with light brown. Length 2 to 2.5 m/rn. 


Chalcidoid No, 1089. A. Head and thorax black, abdomen dark 
brown. Antennae long, moniliform, with long hairs arising from each 
segment. Legs brown, becoming lighter towards the distal ends. 
Abdomen contracted. 

Chalcidoid No. 1089. B. Metallic shiny-black in colour. Abdo- 
men pointed. Legs and antennae dark brown but the tibiae light 
coloured, almost white. 

Nos. 1090 and 1358. Only one specimen of each of these has 
been obtained and they may be the same as one of the others men- 
tioned. Specimens at the British Museum. 


Ptychomyia remota Aid. sp. nov. This is the common Tachi- 
nid parasite which has only just been named by Dr. J. M. Aldrich of 
the U.S. National Museum. 

Tachinid No. 1574. Two specimens have been taken recently. 
They differ largely from the common Tachinid, and may be recognised 
by being entirely black with smoky wings. 


Tachinid No. 1G85. A single specimen of this insect was taken. 
It is apparently different to both the other species. Specimen at 
British Museum. 
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Relative Impobtakcb of Parasites. 

In the writer's opinion only one of the above parasites is really 
important in controlling outbreaks of Aftona catoxq^ntha, and t^iaj; is 
Ptychomyia remoia. On the other hand one or more of the Hyme- 
nopterous parasites may be the controlling insect which, by dying off 
at intervals, allows the moths to increase without restraint. The 
greater susceptibility of Hyraenopterous insects to changed conditions, 
and especially of Ghalcids, leads one to believe that these parasites 
play the important part in keeping the moth under control during 
* normar times. When the moth has once broken away, however, the 
Ilymenapterous patasites seem incapable of catching it up and again 
placing it under control, the Tachinid always having been mainly in- 
strumental in affecting this in all cases seen by the writer. Lewton- 
Brain (T) however, records that in 1923 an outbreak w'as finally con- 
trolled by an Tchneumonid, but no statistical evidence is available to 
show to what extent the various Ichneumonids co-operated. 

In an outbreak at Lenggong in 1924 no Hvmenopterous para- 
sites were found, the Tachinid being the only parasite present. 
Taking the average partisitisation for 19 counts at different stages in 
various localities, the Hvmenopterous parasites are present to the ex- 
tent of 1.2% where the Tachinid is present to the extent of 10%. In 
no case so far has the percentage parasitisation of the Ilymenopterous 
parnsites been observed to he over 10%, while 30% and 60% for the 
Tachinid is not uncommon. At Sungei Ayer Taw'ar in 1924 the 
Tachinid parasitised over 45% of the caterpillars in the brood before 
the attack ceased. No figures are available at present to show the rate 
of increase in parasitisation and the rate varies enormously from palm 
to palm and even from leaf to leaf, so that nothing accurate can be 
given until considerable statistical work has been done. Jilnough has 
l)een said to show, however, that in all the' outbreaks observed the 
Tachinid, Ptychomma remota^ is the most important parasite. 


PTYCHOMriA RKMOT.i, Al1>. 

On the assumption that it was the most important of the para- 
sites on Artona caioxantha this species was studied when material was 
available. 


History, 

This Tachinid parasite has long been associated with outbreaks 
of this pest but has only recently l)een described from material sent 
to Dr. L. 0. Howard, Chief of the Bureau of Entomology, Washing- 
ton, who kindly sent it on to Dr, Aldrich (17). Ptychomyia remota 
is nearly related to P. selecta, Mg. of Europe. 


re 


Distribution, — 

jord- 

As far as is known this Tachinid is distributed over the giues 
part of the area where Artona caioxantha is found, but was not p 
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in Labuan at the time of the second outbreak, in 1924. An attack 
was in progress at Lenggong, P.M.S., at this time, and several 
hundred pupae were collected and taken to Labuan, where they were 
released as adults. The time taken on the journey to Labuan being 
only five days it was possible to take the pupae without subjecting 
them to any special treatment. (Gater (15)). 


Life Htstory. 

The adults emerge at approximately the same date as th€‘ moths 
of Artona Catoxantha, As will be seen later their adult life must be 
of some length to compensate for their short period of development 
and the longer period taken by the succeeding brood of their host. In 
the laboratory, however, the adult life proved to be shorter than wuis 
expected, averaging 10 days. This short life was undoubtedly due to 
improper feeding, a point which will be touched on again in relation 
to breeding the fly in captivity. 


In several instances however, especially among the individuals 
which laid fertile eggs, the length of the adults’ life was prolonged to 
three w’eeks, and in one instance a female lived for 27 days. Copu- 
lation took place on the same day or on the day following emergence, 
eggs being laid in from 3 to 8 days after copulation. In one instance 
the female laid no eggs for thirteen days after copulation. The num- 
ber of eggs laid by a single female varied greatly, the average being 
between 3r> and 30, but in one case 80 eggs were laid during a period 
of BIX days, the number on successive days being as follows 8, 20, 
21, 5, 1 1, 6. The male died soon after copulation and rep)eatod copu- 
lation was not observed under laboratory conditions. The female 
generally died a short time, one or two days, after the cessation of 
egg-laying. 


The egg is laid on the dorsal surface of the caterpillar, generally 
on the thoracic segments immediately behind the head, but may be 
laid Oh other portions of the body. As many as H eggs have been 
observed on a single caterpillar, although this is rare, there generally 
being only one. In cases where several eggs are deposited on the 
same caterpillar only one larva develops. The egg is longer than 
broad, convex on the upper and flat on the lower surface, where it is 
attached to the caterpillar. Parasitised caterpillars aie generally 
found in groups, the fly laying eggs on a number of larvae close 
together and then going on to another group. There seems to be a 
reluctance to pick out isolated caterpillars. Hatching takes place two 
days after the egg is laid, the minute maggot emerging from the lower 
surface and innking its way into the caterpillar through the thinly 
chitiriised area between the segments. The maggot remains within 
'vjbhe caterpillar until the latter has spun its cocoon in preparation for 
pupal stage. When the cocoon is finished the maggot emerges 
foul? puparium and the shrunken caterpillar’s skin being 

rj^d under the cocoon even long after tbe fly has emerged. The 
M between pupation and emergence is 9 days or the same as that 
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of the moth. The life history is summarised in the following 
table: — 

Life Histoby of ptychomyia rkmota 



Range . 

No. of cases 

Mean : 

Period. 

Days. 

observed* 

Days. 

Emergence to Copulation 

- 1 — 2 

228 

1 

Copulation to Ovi position 

- 3 — 8 (13) 

45 

45 

Incubation of egg 

- 2 — 3 

48 

2 

Larval life 

- 8 — 16 

169 

9 

Pupal life 

- 8 — 11 (16) 

679 

9 

Total life of Imago (3) 

- 5 — 27 

228 

10" 

Figures in brackets 

denote isolated instances not 

taken into 


account in calculating means. 

^This figure represents the mean for egg-laying individuals only. 
Barren females died in one or two days after emergence and have not 
been included. 


Comparing the time taken for the development of the parasite 
with that of the host it will be seen that the parasite's development is 
Vi days shorter than that of the moth. 

Ptychomyia remota apparently does not as a rule lay eggs until 
the larvae of its host have attained their third instar, which occurs 
14 days before the moth’s pupal stage is reached. Eggs may certainly 
be found in nature on younger caterpillars than those of the third 
instar, hut only rarely and when mixed broods are present. As a rule 
oggs are not found on any but the caterpillars of the last three mstars. 
From the available figures on the life history of catoxantha it is 
evident that the adult Tachinid must live from the time of its emer- 
gence, at approximately the same time as its host, until the latter has 
laid eggs and the eggs have developed to larvae of the third instar, 
before eggs are laid. This period is 15 to 20 days. Periods as long 
as this were not usual in laboratory, but enough instances of an adult 
life of 20 or more days were observed to justify the conclusion that the 
normal life is as long as this, and the longer life whs especially notice- 
able in strong egg-layers. The readiness with which the flies copulated 
eoon after emergence indicates that the waiting period is between 
copulation and laying. This is supported by the figures obtained in 
the laboratory which show a period of four to five days between 
•copulation and laying, although caterpillars of the right age were 
present in the cage. The longest time between copulation and laying 
observed was 13 days, so that no experimental evidence is available 
to prove that the fertilised females will live for a period of 20 days 
without laying. But in the laboratory, as stated above, caterpillars 
of the correct age were available. There was no opportunity of 
testing the length of life of a fertilised female before laying. In the 
following figure* the mean life histories of the host and its parasite are 

♦In the original diHgram the stages in the life-history were plotted accord- 
ing tn the mean periods, bat in the reproduction the proportions have been 
The figure is, therefor, graphic only, the distances between the vertical lines not 
representing tl^ actual length of each Instar. 
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placed side by side, the periods during which eggs are most frequently 
laid by the parasites being shaded. It will be seen that the normal 
instars on which eggs would be laid are instars III and IV. The actual 
time of oviposition as shown in this table, calculated on the mean, is 
just before the moult between instars III & IV, which would mean 
that the caterpillars would moult and get rid of the egg before it had 
hatched. This actually occurred in many of the breeding experiments, 
but in nature oviposition would normally occur earlier in tbe 8rd or 
just after the 4th instar had appeared. 


PTYCHOMYIA 

REMOTA 

FLY 

EGG 

LARVA 

PUPA 

ARTONA 

CATOXANTHA 

MOTH 

EGG 


E 

fi 

WA 

IN STAR 
V 

PUPA 


Alternative Hosts. 

At the beginning of an outbreak Ptychomyia renwta is not 
present in large numbers, and sometimes cannot be found until after 
one or two broods have taken place. It was thought that it might 
not be specialised to one host and that it might merely develop largely 
during the outbreak owing to the stimulus of an unlimited Buppl> of 
suitable hosts. In addition to this the fact that the pupae have ne>er 
been seen in normal times, even in old caioxantha areas, suggested 
thatdts normal host might be some other caterpillar. 

Breeding experiments were therefor undertaken with several 
caterpillars, and as none was available which was nearly related to 
Artona^ caterpillars of other families were used. Eggs were laid freely 
on the larvae of Setora nitens, Wlk. (Limacodidae) Aiiaevs Cynthia^ 
Dru. (Saturniidae) the Pyralids Tiraihaha sp. nr. trirJioyramma, 
Meyr., Psara hipunctahs, F. and Maruca testulalis, Hb., as well as 
the Banana Skipper, Erionota thrax, L. In nuineious trials the 
eggs, however, failed to hatch. 

Greater success was obtained with tbe larvae of Achaea jovata^lj. 
(Noctiiidae) and of Sylepta derogata, F. (Pyralidae) In both the latter 
the life history was completed several times from adult to adult, hut 
only a very .small percentage of the eggs laid haiched and completed 
their development. It has thus been shown that Ptychomyia remota 
will breed on caterpillars differing greatly from its known host, and 
that it shows a tendency to breed on many more. In releasing para- 
sites for the control of this pest there is every hope, therefor, that the 
Tachinid will be capable of living in considerable numbers during the 
times when the host is present in very small numbers only. 

Natural Enemies. 

During the various experiments conducted with Ptychomyia 
remota a considerable number of hyper parasites was discovered^ as 
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many as seven beinj' probably different while two others may form an 
addition to the total number. 

The hyperparasites are presumably all parasitic on the pupae of 
the fly and emer^'o some little time after the adult fly shouhl have 
emerjjed. The following' rouKh description may serve to separate 
them from one another for purposes of record : — 

Chalridoid No. Dark brown; antennae clubbed and 

elbowed, seven jointed. 1,*^ in/m in length. 

Proclotrypid No. 108:1. Black with blue and green metallic 
lustre Wings smoky* Hind tibiiie with light coloured keel on outer 
(dorsal) edges. Ovipositor long. Length 0.5 m/m including oviposi- 
tor, 4.1 in/ in without. 

Proctotrypfd No. 1081. Black, metallic. Legs brown butmeso- 
thoracic and rnetatlioracic tarsi white proximally. Length 2.5 ra/m. 

Chalcidoid No. 1497. Head and thorax black, strongly punctate; 
abdomen black, shiny. Antennae dark brown, inoniliform, with hair 
at each segment. Coxae large. Trochanters, distal ends of femora, 
tibiae and tarsi yellow. Eyes pink, coarsely granulated. Length 
0 0 ui/rn 

Chalaidoid No 1594. Smaller than No. 1035; black with 
brown leg^ Funicle of antennae not so long as in No. 1005. Head 
larger in proportion to rest of the body. Length 0 9 m.'m. 

Chalcidofd ^0 IT 16. Head and thorax black, strongly punc- 
tate, J^^yts finely granulated. Abdomen shiny black, pointed. 
Tibiae and tarsi lightening in colour from brown to white distally, 
Leiigtli 1 m. in 

Chulcidoid Nc\ IT IT. Head and thorax black, strongly punctate. 
Abdomen blavk, slnnv, segments fringed with short hairs. Hind 
femora much enlarged. Tegnlae, distal ends of femora, tibiae and 
tarsi light yellow. Length ll.'v ui/ m. 

Hyperparasite No. 180T is a single specimen now at the British 
Museum and No. 18()H is similar to but smaller than No. 1T46. 

The Chalcidoid No. 1594 has been observed to emerge in large 
numbers from the puparia of its host, the lowest being 13 while the 
largest number found to have emerged from a single puparium 
was 82. The average number is 39. There has been no opportu- 
nity up to the present for studying the life history of 
these hyper))arasites, but as a rule they do not emerge from the 
puparium until after the time when the Tachinid should have emerged. 
This has an important bearing on the technique required for intro- 
ducing Ftychomyia remota into other countries where caioxantha or 
nearly related insects are damaging coconuts, since the introduction 
of the by per parasites as well would tend to defeat the usefulness of 
introducing the Tachinid. As it is. careful records of the probable 



time of emergence of the fly should be kept and any which show a 
tendency to prolong the pupal period should he specially watched 
and kept in cages which would prevent the minute hyperparasites 
from escaping. This does not apply to all the hyper parasites, some 
of which emerge at about the same time as the fly. Recorded in- 
stances give the emergence of No. 1497 as 3 days after unattacked 
flies of the same batch, No. 1594 as six days after and Nos. 1479 and 
1508 as 8 and 13 days after respectively. 

Resistance to low temperatures » 

With a view to transporting Ptychomyia remota over long dis- 
tances keeping the pupae in cold chambers was attempted. In the 
case of mature pupae, from which the flies were almost due to emerge, 
the low temperatures seemed to have little effect, the flies emerging in 
the ordinary way a day or more after having been placed in cold 
storage. The immature pupae were killed at temperatures of 5”.C. 
and lO^C. in two weeks. Through the courtesy of Messrs the Singa- 
pore Gold Storage Co. Ltd. a batch of pupae was then placed in a 
chamber where the temperature was kept between 13^0. and 14"C. 
but all were again killed in a month. 

These experiments were only started at the end of the outbreaks 
of caioxantha in 1924 and so could not «^he continued. The negative 
results of treatment by cold thus obtained show that the exact condi- 
tions under which this insect may be kept dormant must he ascer- 
tained before any attempt is made to transport it over long dis- 
tances. It is intended to construct a multiple temperature incubator, 
with which it should he possible to And the optimum t#rnperature for 
the development of the insect and also the death points at each end 
of the scale. It is possible that by keeping puparia of the correct age 
at a temperature slightly below the mean daily temperature in the 
open air, they may be kept in a dormant condition for long periods. 

Entomophaoous Fungus. 

A fungus, Botrytis necans, Massee, attacks the later larval 
and pupal stages of Artona catoxantha apparently causing the death 
of considerable numbers. It appears to have been first observed by 
Burkill (9) in 1913 and was described by Massee in the same year. 
On this occasion and again in 1915 Burkill (10) states that Botrytis 
necans stopped the attack. It is only rarely that a good infestation 
by this fungus can be seen, but attempts have been made to control 
outbreaks by hanging up leaves of palms from another area where 
the pupae were attacked by the fungus, with varying success. In this 
laboratory pure cultures prepared by the Mycologist (A. Sharpies) 
have been used on healthy caterpillars and pupae with negative re- 
sults, and spraying caterpillars under natural conditions with the 
cultures has also given negative results. 

The w^ell known difficulty of propagating fungous diseases among 
insects artiflcially is probably responsible for the lack of success in 
these experiments. On the other hand it is not always certain that 
the fungus can be recognised in the field, and pupae said to be 
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infected with it have developed to normal adults in this laboratory^ 
During the 1924 outbreak at Sungei Ayer Tawar, where fungusin- 
festation on dead caterpillars was between six and seven per centra 
number of larvae and pupae were taken to the Mycologist, who re* 
ported that the fungus present was not Botrytis necans, but a collect^ 
tion of saprophytic fungi which are normally found on dead larvae. 
This indicates that where dead larvae or pupae are found too much 
reliance may be placed on the fact that they were killed by Botrytis 
means. The reason of the death of such caterpillars has yet to be 
sought, however, and two possibilities seem feasible. Either they are 
first killed by the Botrytis, which is then obscured by the growth of 
other fungi, or the caterpillar had died from the affects of an internal 
insect parasite w^hich, although it had killed the caterpillar^ bad not 
itself been able to develop. In many infestations of catoxantha the 
cocoons are often spun so close to each other that the ends frequently 
overlap. At Pulo Kuraman it was observed that in many cases the 
moth had partially emerged inside the cocoon and died« whereas the 
invariable habit of this insect is to open the cocoon in the pupal stage, 
the moth emerging after the pupa has half extruded itself from the 
cocoon. It thus soeins probable that a good many die through not 
being able to emerge from the cocoon, though to what extent this is 
true appears doubtful. 


That considerable success has been attained by spreading the 
fungus appears from Burkiirs ^9) report on the outbreak at Singapore. 
He states that the percentage of parasitisation by Tachinids and Bra* 
con ids was only o pijr cent in the brood when measures for spreading 
the fungus were taken Distribution of the fungus was effected by 
taking portions of cdconut leaf whereon caterpillars or pupae had died 
from the fungous diseavse and tying them to the leaves of trees where 
htalthj caterpillars were feeding. In the next brood the attack was 
killed out. Aeeoiding to South (14) an attack at Telok Ayer Tawar 
in Province Wellesley decreased in severity owing to parasitisation by 
the fungus. Leaves well infested with caterpillars killed by the 
fungus were taken from this area to Menglembn, where another attack 
w.is in progress, with satisfactory results. As long ago as 1914 
Jtpson imported cultures of Botrytis necans into Fiji in an attempt 
to control Levaana iridescens, and it has been imported on several 
occasions since. No satisfactory results seem to have been achieved 
however. 

Although the artificial propagation of this fungus by cultures has 
not met with success in any instance, thi.s method of control should 
not be dismissed in view of the success said to have been obtained by 
the distribution of the leaves bearing fungus-infestod caterpillars, and 
the method should be kept in mind as a possible control measure. More 
work on the fungus is necessary before success cau be hoped for by 
using the cultures, and the fact that success is said to have been ob- 
tained by spreading the fungus artificially cannot be taken as evi- 
dence that such measures constitute a means of control. The fungus 
can always be found, and given the proper conditions will spread 
naturally. In the oases where great mortality from the fungus was 
observed after measures for its spread had been taken, it is more than 



probable fcbat ifc would have caused just as great a mortality bad it 
not been ‘spread* artificially^ 

Mbteorolooical Influences. 

For some time it has been thought that meteorological influences 
might be responsible for the sudden appearance, and what is more„ 
the sudden di8api>earance of this pest. A large number of meteoro- 
logical records has l>een examined, but during the past it is feared that 
the records were not sufficientlv accurate to enable any definite con- 
clusions to be arrived at. Many of the thermometers w^ere in- 
sufficiently graduated, and in addition humidity readings were gene- 
rally taken in a partially enclosed space with little air circulation^ 
which would produce inaccurate results in a climate such as this. 

Further, readings were not taken beyond a whole degree, which 
makes tVie humidity records too unreliable to be of any use. Atmome- 
ters do not exist as part of the equipment in this country, and even 
if they did the calibration of the instruments would present difficult- 
ies. It IS therefor not possible to use any records except those of the 
mean daily temperature and rainfall, both of doubtful accuracy. 

As far as the cessation of an atlaok is concerned there 
seems to be some connection with rain and wind, since several 
attacks have been known to stop without anj other reason, 
as far as could be seen, than the start of rainy and windy 
weather or the breaking of a monsoon. It is doubtful if 
rain alone has much affect, but in combination with wind it 
would kill a large number of larvae. A strong wind beating on the 
leaves of the palms would tend to make the larvae drop down on 
their silken threads, and the rain would then wash a large number 
away or so damage them that they would be unable to reaacend the 
palms. That some definite meteorologic influence is at work appears 
to be probable from the incidence and cessation of two similar out- 
breaks which t>cc*urred at Pulo Kuraman. The first recorded out- 
break occurred there in April 1920 (the caterpillars were first noticed 
in the middle of the month) and ended suddenly at the beginning of 
June of the same year. The second outbreak occurred in May (the 
caterpillars being first noticed on May 5tb) and ended on July 25th, 
1924. The fact that during the second outbreak the planters were 
already acquainted with the pest, and would observe it more quickly 
and accurately tends to place the dates still nearer together. The 
disappearance in each case corresponded with the breaking of the 
monsoon. This sensitiveness to wind has been noted on several 
occasions, and it was most noticeable at Pulo Kuraman where a belt 
of palms was left untouched to windward of the area. An soon as 
the monsoon broke the moths and caterpillars rapidly disappeared. 

The beginning of an attack might be influenced by a variety of 
weather conditions, but nothing definite has been found out. The 
meteorological stations have always been situated at some distance 
frops the area under consideration, and owing to local variations in 
readings any results must be accepted with caution. 
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Mbtkorolooical Data. 


Baihfall (m/m). 


Pulo Kuraman. 

1919 

1920 

1933 

1924 

January 

34 

298 

236 

77 Outbreaks occurs 

February 

. 47 

23 

175 

08 red in 

March 

, 221 

180 

105 

258 1920 and 1924. 

Batu Gajah. 

1921-2 

1922-3 

1923-4 


Decern l)ef 

118 

470 

90 

The outbreak occurred 

January 

308 

251 

241 

in 1923 at 

February 

131 

272 

89 

the end of February. 


Total Tbmpeiiatlres 

(*F). 

Pulo Kuraman. 

1919 

1920 

1923 

1924 

January 

25€2 

2500 

2513 

2583 

February 

2289 

2283 

2200 

2399 

[March 

25«T 

2537 

2522 

2568 

Batu Gajah. 1921-2 

1922-3 

1923-4 


DeceiulK*f 

2546 

2467 

2610 


January 

3532 

2476 

2532 


February 

2292 

2293 

2239 



The nearest meteorological station to Pulo Kuraman was at 
Labuan, about 4 miles away. Records were obtained from Batu 
Gajah, where the station is much nearer the area, and are more re- 
presentative of the conditions obtaining tliere. The accompanying 
table shows the rainfall nt Pulo Kuraman (from Labuan records) 
and at Batu Gajah, and also the total mean daily temperatures for 
the same areas. In each case the date on wdiich the caterpillars were 
first noticed was taken and the records used for the three preceding 
months It is not possible to say definitely whether thc*6e nionths 
formed the critical periods during which the moth broke away from 
its parasitet, since it is not exactly known at wbat brood the cater- 
pillars were first seen. If it is assumed that they were not noticed 
until the sijcond brood then the break-away would be during that 
period. In January 1920, ^^he year of the first outbreak at Pulo 
Kuraman, the rainfall was considerably higher than in the preceding 
year, yet in 1924, the year o! the second outbreak, it was lower than 
in the preceding year. At Batu Gajah the December records for the 
last outbreak in 1923 show a considerable excess of rainfall over 
the amount for the preceding and following years. 

Charts o! the daily mean temperatures for both areas show 
nothing definite, and the total mean daily temperatures for tho 
months in question appear to shed no further light on the subject in 
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view of the contradictory figures for two outbreaks in Pulo Kurainan. 
At Batu Gajah on the other hand the figures are more constant, but 
the difference in totals is so small that no inference can be drawn 
from them. One point in the temperature records is, perhaps, 
worthy of note, and that is the occurrence of “abnormally” low 
temperatures during the months preceding the outbreaks. Thus 
during the first two mouths quoted, 75*'F. is recorded twice in Pulo 
Kurainan in with a temperature of 73^F. on one occasion, and 

once in 1924. During 1919 and 1923 the lowest recorded tempera- 
ture is 'JG^’F. At Batu Gajah in 1922-23 there are 21 records of 
75^*F., 9 of 74^F. and 1 of 73®P., whereas during the correspond n>g 
periods in 1921-22 and 1923-24 there are only 9 records of T5^*F. 
which was the lowest temperature recorded. The mean daily tem- 
peratures for the periods being close to 81®F. and varying little, as is 
natural in Malaya. Further records for Batu Gajah could not be 
studied because the times at which the pest was first seen could not be 
ascertained with any degree of accuracy. No conclusion can be 
arrived at until further accurate reconls become available. 

CONTROL. 

Various contiol measures have been suggested for this insect, 
none of which can be claimed to have been a great success. One of 
the commonest practices is to cut off all the more heavily infected 
leaves and burn them. Apart from the injury done to the palms by 
this treatment and the danger incurred from the wounds which would 
be certain to be left if this was done over a large area, and in which 
the palm weevil (Hlinuchopko? us schacli, Oliv.) would be able to lay 
its eggs, it never stops tlie attack entirely, and has the disadvantage of 
killing largo numbers of parasites. On one estate where this practice 
was started as soon us tiie caterpillars wore noticed the attack lasted 
for a much longer time than usual, and spread over a greater aiea 
than had been noticed in other outbreaks. Spraying with lead arse- 
nate and kerosene emulsion has also been advocated, as has also burn- 
ing under the trees to create a “ smudge’’ and singeing the caterpillars 
by means of long torches. All these methods have the common dis- 
advantage that they destroy the parasites as well as the pest, and in 
the case of burning under the palms to produce a “smudge” the 
smoko seems to have very little effect. In view of the apparent con- 
nection between burning under trees and the incidence of an attack, 
the latter method would also appear to be dangerous. If left to them- 
selves the parasites eventually assume control, and any method, there- 
for, which kills the parasites is to be condemned, In view of the fact 
that the principle parasite, Piychomyia remota^ rarely oviposits on 
young caterpillars, it is possible to kill the caterpillars in their early 
stages without damaging this parasite if spraying is done at the right 
time. Spraying on coconut tiees is very rarely an economic proposi- 
tion, even if the imliiis are short. On tall palms it is rarely possi- 
ble, and the spraying apparatus necessary for use with tall palms is 
not only not available in Malaya, but would be very difficult to move 
about on some of the coconut estates. If spraying can he accomplish- 
ed, a spray containing 2 lbs. of powdered lead arsenate in 100 gallons 
of water with the addition of one of the common spreading agents, 
and used as soon as the second instar larvae appear, would stop an 
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attack if started during the earlier broods. In any case, much good 
would be done in the later broods of an attack by this method without 
harming the parasites, all of which would have emerged by the time 
the second instar had appeared. This method is, however, of small 
practical value on coconut estates, and would require careful super- 
vision for its correct application. In one case at llatu Gajah the fire 
engine was obtained by this Department, and a strong jet of pure 
water played on the leaves bearing the early stage caterpillars. The 
fire engine was only employed for a short time, but the results were 
eminently successful, the larvae being beaten down in thousands. 
Tliey were then collected by children, but the majority seemed un- 
likely to survive the buffeting they received from the water. The cost 
of the fire engine worked out at Straits $5 per acre including every- 
thing, and on tall trees 4 acres were “ sprayed” a day. A powerful 
pump like a fire engine would not be required in estate practice, but a 
small power pump capable of throwing a strong jet of water w^ould be 
a useful means of combatting the pest. On estates this method 
would, of coursa, be liiiiitcJ by the facilities available for moving the 
pump from place to place, and the proximity of a sufficient water 
supply. 'Ihe idea of merely knocking the caterpillars off the leaves 
prompted the use, some time ago, of bamboo poles with which the 
leaves were agitated. This method is laborious and not as efficient 
as the jet of water. Banding the palms could be used to prevent the 
caterpillars leascending the trunks. 

The introduction of parasites hi large numbers from other areas 
is a feasible method of shortening the attack, and if parasites are 
numerous hoxe:! could he employed which release the parasites but 
retain the moths by means of wire gauze. I'his necessitates the re- 
moval ot some leaves, preferably the lowest and most highly infected, 
care liomg taken to co\er up any wounds made by their removal. This 
again is not always an entircdy feasible method on a large estate 
owing to the number of boxes wdnch would have to he provided, 
but if used in the early stages of an attack parasite boxes 
w’ould materially help in making the attack of short duration. 

The introduction of the fungous parasite has been advocated, but 
as alieady mentioned in dealing with Hotrytts nccans the results have 
been so contradictory that no positive recommendations can he made. 
Tying portions of leaves hearing caterpillars or pupae which have 
been killed by the fungus to the leaves hearing healthy caterpillars 
appears to have had some success, hut the fungus is always present 
and wdll spread naturally if the conditions are suitable. 

One method of controlling outbreaks whith w^ould he extremely 
effective would he by breeding large numbers of the parasites and 
keeping them in a dormant condition ready for ri lease in the infected 
areas. It has been showm that IHijchomum reuwta can be bred on two 
caterpillars differing widely from \ttona catoxantffa, and that it will 
lay eggs on a great many more. Breeding in the laboratory was not 
however, successful from ihe point of view of numbers, owdug to the 
large numbers of infertile eggs which were produced. It is believed 
that this is entirely due to improper feeding of the adult flies. It has 
been shown by Glaser (16) and others that food is an important 
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factor in the oviposition and fertility of Mtisca domestica and other 
flies, and there seems to be little doubt that the same applies to 
Tachinids. This must however, form the subject of another investi- 
gation, and until more is known about the food factors influencing 
the fertility of Ptychornyia remota breeding it in large numbers is not 
possible, nor is it certain that they could be kept dormant for long 
periods. Other caterpillars were tried owing to the diflicultyof 
breeding A, catoxantha in capitivity. The life history of the Tachinid 
on Achaea janata and Sylepta deroyata took from 1(5 to <J(5 (iaja with 
a mean period of nearly 21 days and is thus comparable in time with 
that of the normal host. The adults were fully developed and no 
difterences could he seen between those which developed on the normal 
and “artificial’* hosts. 

Only by a close study of the life-history of the moth and the 
relation of its various parasites to it, and of the influence of the 
hyperparasites, will any satisfactory control measures he devised. On 
very large areas dusting by aeroplane is a feasible control method if 
done in the early stages, but such methods are too advanced for use in 
this country at the present time. In the nn}>erfect state of our know- 
ledge the following recommendations are made:-- 

1. No burning of rubbish or other material under the coconut 
palms to form any i>iiri of estate practice. 

2. Spraying, if poss'hle, as soon as the second instar caterpillais 
have appeared, to he stopp(‘<l as soon as the third instars have 
appeared. 

3. The use of a strong jot of water supplemented by bunding 
during tliG same period as for spraying 

4. No action to ho taken wdiich will kill the parasites, such as 
cutting and burning or late spraving. 

0. Heloase of parasites without the moths by the use of parasite 
boxes. The lower leaves, which would ho the motvt lieavily 
infected, could he used for this purpose. 

BUMMAHY. 

1. Artona (Bruchartona) catoxantha, is an impoitant peat of 
coconuts in Malaya and surrounding countries. It appeals at 
uncertain interviils in enormous numbers. 

2. An attack of inoderate severity results in the loss of about a 
year’.s crop, but the palms are not killed ontngbt. 

3. The life histofy takes 6 to (5 weeks. Eggs are laid singly on 
the underside of the pinnae. The larvae feed on the epidermis 
of the underside of the leaves in straight lines, giving typical 
feeding marks. The later stages may eat the edge of the 
leaves. Pupation takes place on the leaf in flat oval-shaped 
cocoons. 
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Attacks have always been controlled by parasites, five to six 
broods taking place before this is accomplished. 

Nine Hymenopterous parasites, three Tachinid parasites, a 
predaceous Clerid and an entoinophagous fungus have been 
discovered on the larvae. 

The most important parasite appears to be the Tachinid, 
Ptychomyia remota. The life history of this parasite takes 
!C0 days and it is attacked b> 7 hyperparasites. 

Ptychomyia rcmota has been bred on* the caterpillars of 
Acliaea janaia Q>m\ Sylepta derogata. Efforts at keeping the 
pupae in cold storage have so far failed. 

No definite meteorological influences can be found, but the 
cessation of attacks where the parasites are not abundant has 
coincided with the breaking of a monsoon. It is thought that 
strong winds are detrimental to the caterpillars. 

There appears to be a connection between the occurrence of 
ontl)reaks of the pest and the practice of burning rubbish under 
the palms. 

JUychomyia remota has been introduced into an area for the 
control of this pest, but breeding it in large numbeis has so 
far not been successful. 

Control measures suggested are the cessation of burning under 
the palms as part of estate practice ; the use of a lead arsenate 
spray, or a strong jet of water supplemented by banding 
during the first, and early stages of the second, instar; and the 
release of parasites by the use of parasite boxes. 
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^ ILLUSTRATIONS. 


(About natural size) 


The accompanying illustrations are included as a guide to plan- 
ters and others who may not be acquainted with the, different stagea 
ot Aitoiia catoxaiitha. No illwt-trations of this insect have been pub- 
lished in Malaya, the only available ones being in Dutch publicationa 
which are not always readily available. 

Fig. 1. Larvae. 

Fig. 2. Pupae, a. Newly formed* 

b. Just before emergence. 

Fig. 3. Cocoons on leaf. 

Fig. 4. Cocoons showing empty pupal cases projecting. 

Fig. 5. Adult, a. Male. 

b. Female, 

Fig. 6.. Attitude of moths while resting. 

Eeceived Jov imhlication 24tfe March^ 1925. 









FIBRE INVESTIGATIONS. 


I N connection with investigations on fibres, particularly Sisal hemp. 
Pineapple fibre and fibres from plants allied or similar to the 
Arghan Fibre plant, the following reports from the Imperial 
Institute and from various dealers in Australia on fibres prepared at the 
Department of Agriculture are published for information. 

Sisal Hemp. 

An article on Sisal hemp was published in this Journal Yol. XII, 
No. 11, 1921. 

A sample of the fibre prepared at the Department of Agriculture 
from plants grown at the Experimental Plantation, Kuala Lumpur 
(planted 1914 and cut 1924) was submitted to the Imperial Institute 
and the following report on the sample has been received : — 

** The sample consisted of a bundle of coarse, lustrous, creani' 
“ coloured fibre well cleaned and prepared. The staple varied 
“ from 2 feet 10 inches to 4 feet 3 inches with an average of 
8 feet 6 inches. The strength is described as good. 


Results of Examination : — An investigation of the fibre yielded 


the following results. 


Sample examined 
at Imperial 
Institute. 

Sample examined 
at Department of 
Agriculture. 

Moisture 

- 11.8 per cent. 

13.3 percent. 

Ash 

0 5 

„ on dry fibre. 0.9 „ 

Hydrolysis “A’* Loss 

- 1(U 

»» 

I'i.O 

»» R n 

- 12 4 


HO 

Acid Purification 

- 1.3 

*» »» 

1 

Water washing 

- 1.1 

»» 

Tract* „ 

Cellulose 

- TT.l 


: 8.2 


The results indicate that the fibre is of excellent quality, 
especially as it suffers coui])arat!vely small losses on treatment with 
dilute alkali (hydrolysis) and acid treatment and contains a high 
proportion of cellulose. 


Commercial Valuation -Consignments of fibre of similar (juality 
would be readily saleable in London at a price equivalent to the best 
East African grades, which are quoted (Nov. 1924) at £50 per ton. 

(Remarks :--The plants from which this fibre was obtained bad 
not been cut regularly and were about 10 years old. The average 
weight of a leaf was 0.8 lb., length 8i feet and breadth 4 inches. The 
yield of fibre on the fresh green leaf was 5 per cent. B.J.E ) 
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Report from Australia. 

The following reports from various dealers in Australia to whom 
samples of Sisal hjinp prepared at the Department of Agriculture were 
sent are also of interest. 

Film A. Mell>oarne : -The sample is of fair length and fair 
quality, but the colour is not equal to Java “A” Sisal, It is a com- 
mercial article and at the moment we value it at from i‘45 to 
UiS per ton c.ij. 

Firm B. Melbourne : — The Sisal sent is only fair quality, being 
rather short side and lacking in lustre and sheen. Corinnercially this 
fibre is not equal to Java Sisal. On today's market the value would 
be about £48 per ton at Melbourne. 

Firm C. Melbourne : —The Sisal is not up to the Java Sisal 
which we import. The length is (*ertainly good but in its present 
state wo would not call it a high grade fibre on account of it not luMiig 
cleaned properly. It is used largely in Australia for the inanufactiirti 
of cords and also for the Fibre Plaster Sheets manufnctnruL 
No value was quoted, but the firm asked for quotations. 

Firm I). Perth : —The sample is not as good quality as the Java 
Sisal ow’ing to (l) its harshness in texture. (2) poorer colour. Tin* 
length of the fibre is fairly good and sufficiently long for our purjioBes. 
The value of the fibre is about per ton r.i Freemantle. 

The fibre should he pressed in tightly packed bales of about 5 cwt. 
each. 


Firm 111. Perth: — The quality is very fair. We understand this 
hemp is chemically bleached, your sample is not as evenly bleached 
as we w'ould like. There must not l)e any green strands left in the 
stuff for our work (Note : -None of the samples hud been chemical Iv 
bleached. In Java, the fibre is suu-hleuched and H is prohalile that 
the w^ashing, brushing and sun bleaching of these samples had not 
been carried out sufficiently B.J.E.) 

The price of ‘‘A"’ quality hemp fluctuates from £115 to £15 
per ton f\o,h. Freemantle. 

Firm F. Brunswick It is an excellent fibre. The value is 
about £48 — £P> per ton r i,f. 

It will l)e noted that the opinions expressed by the Australian 
dealers are somewhat varied, although the majority are of opinioii 
that the samples are not up to the standard of the best Java Sisal. 
This however is probably due to the preparation, which can be im- 
proved by the use of more efficient machinery,, further washing and 
sun drying. 

Tineapplr Fibre. 

The sample of pineapple fibre reported on by the Imperial Intitutes 
was extracted from the leaves of plants grown by Mr. 6oh Hock Huat 
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at Klang for fniit purposes. The leaves were cut from the plants 
after fruiting. The average weight of a leaf was 2i ozs., length 4 feet 
and breadth 1 inch. The fresh green leaves yield about 1 per cent, 
of dry cleaned fibre. 

The sample consisted of a bundle of a fine, rather harsh, 
lustrous, pale cream-coloured fibre which was well cleaned on the 
whole but contained a few hard “ runners.” The strength is described 
as very good. The staple varied from 2 feet 6 inches to 4 feet 
inches, with an average of 3 feet G inches. 

llesults of Examination : — The following results were obtained on 
investigation of the sample. 


Sample examined 

Sample examined 

at Imperial 

at Dept, of 


Institute. 

Agric. 

Moisture - 10.7 

per cent. 

9.7 per cent. 

Ash - 0.7 

,, on dry 

fibre 0.8 

Hydrolysis ‘‘ A ” Loss - 13.1 

»» 

i4.r 

„ “IV’ „ - 17.9 

»» »• 

0.0 

Acid purification ,, - 2.9 

»♦ •» 


\Vater w^ashitig ,, - 3 3 

»♦ If 

Of) 

Cellulose ,, - IS.G 

♦» » » 

79.0 


Tlie results indicate that the sar 


iple js of good (jualit.y and fairly 


\v(dl prepared, but contains a slight excess of guimin inatter. 


(Commercial valuation : ’-Pineapple fibre, owing to tlie difficulty 
of extraction, is not offered to any extent on the London luarket, but 
fibre of tlKMiuiility of the sample would probably be >ab‘able at about 
X*o() ))er ton (Nov. l924) if olTored iu coininercial tpianMUes. 

(Notk : —Tlio (4iemical Livision biu recently pienaiud about 
1) cwt. of pineapple fibre from leaves obtained from ]danls giaiwnig at 
tin* (Toverninent l^luntation Serdang, for desjiatidi to the }](>]ie- 

woiks and the Textile Depaitiuent of the Miimeipal (’elh'^'e of 
'J’eelinologv, Belfast, wlio ha\c* Kmdlv olfercd to prepare and spin tlie 
fibre and convert and dye the > am. A report on the results will be 
pnblisbed later. B. J. K.) 


(Cah.uu'ata Fiurk (Bromklia akgf.ntika). 

A sample of fibre was extracted from leaves of the Caraguata 
fibre plants growm at the Government Plantation, Serdang. 

The plants from which the fibre was obtained w^ere planted in 
March 1923 and the leaves cut in October, 1924. 

The average weight of a leaf was 2.2 ozs, the length 3i feet and 
breadth 2 inches. Yield of fibre on fresh leaf : 1,5 per cent. 
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Results of Examination : — The following results were obtained 
on examination of the cleaned fibre: 



Sample examined 
at the Dept, of Agric. 

Sample examined 
at the Imperial 
Institute. 

Moisture 

p 

be 

per cent. 

10.0 

per cent. 

Ash 

- 0.21 

„ on dry sample. 0.4 

)) 

Water purification loss 

- 0.57 

>» »» 

0.6 

>> 

Acid ,, ,, 

- 0.69 

*» >» 

1.8 

ft 

Hydrolysis ** A ” „ 

- 16.98 

>> >> 

16.0 

ft 

M ^ »* 

- 28.66 

>» »* 

23.0 

»f 

Cellulose 

- 68.08 

>» »» 

70.9 

f» 


The following additional observations are included in the Impe- 
rial Institute report : — 

The sample consisted of a white, fine, lustrous fibre, which was on 
the whole well cleaned and prepared, although a small amount of 
parenchymatous matter was still adhering in places. The fibre was 
strong and had a length of staple ranging from 24 to 44 inches, but 
mostly about 80 inches. The ultimate fibres measured from 1 to 
3.5 rnnis in length with an average of 2.3 mms and 0 005 to 
0.018 mms in diameter with an average of 0.012 mms. 

The results of the two examinations are in close agreement and 
indicate the presence of a rather large amount of gummy matter, 
which is removed on boiling for five minutes with hot dilute alkali 
(hydrolysis A). 

The true fibre substance appears to be fairly resistant to the 
action of alkali, as a further loss of only 7 per cent occurs after 
boiling for 55 minutes longer (hydrolysis B). 


[Note : — The resistance however is certainly not as good as in 
the case of sisal hemp and pineapple fibre, in which the extra hiss on 
“ hydrolysis B ” is only 2 and 4 per cent respectively. B.J.K.] 

After allowing for the gummy matter, the percentage of cellulose 
is satisfactory. 

Commercial Value : — The fibre was described by merchants in 
London, to whom it was submitted, as a soft fibre of rather dingy 
colour and short staple, well cleaned, of good strength and readily 
saleable in London at £3(5 — £87 per ton (January, 1925). 

The fibre is not suitable for spinning as a substitute for fiax or 
other soft fibre of similar class but would find a ready market as a 
cordage fibre in competition with ** Maguey ” fibre (Agave Gantala* 
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=Sisal) and Indian “Aloe ” fibre. A fibre of greater and more regular 
length is however^desirable (It is probable that the leaves from which 
the fibre was extracted were immature B. J. EO 

Cultivation and Growth : — The following notes on the cultiva- 
tion and growth of the plants have been prepared by Mr. J. N. Milsum, 
Ag. Agriculturist, S.8. & F.M.S. 

The suckers wore received from the Argentine in October 1928 
and the plants, which were established in the nurseries, made ra])id 
growth and were planted in the field without shade in March 192.‘h 
The planting distance subsequently adopted was 10 feet x 5 feet. The 
plants soon produced suckers which were used for further planting. 

In May 1921 the maximum height of the original plants was 
5 feet and average length of leaf 3^ feet, number of leaves per plant 
was 80, breadth of leaf 2i inches and weight of green leaf 3 ozs. The 
))lant grows well on ordinary soil and commences to sucker when a 
year old. It grows well in full sunshine. In this respect it differs 
h’om the Arghan Fibre plant (Bromelia Magdalenae). 

The leaves are difficult to handle for fibre extraction owing to the 
presence of strong thorns along the edges. 

The original plants, among other related fibre plants, were obtain- 
ed from the Argentine, where they are indigenous, in order to compare 
the plants and the fibre with the Arghan Fibre plant introduced into 
Malaya a few years ago, probably from South America. 


References D.A, llBG/21, 518/24, and lOGl /24. A.C. 153/24 
and 198 '24. 


B. J. E. 


Convener. Fibre Committee. 


Bpoetved for vuhlicaiion 20ih April 1925, 



UONOeN MARKET l^RICB LIST, Ist QDARTBR 1935. 
Oil Seeds. 


Castor (Bombay) 

- 

£26.7.6 to £23 per ton. 

Copra (Ceylon) 

- 

£31 to £.30.10 0 

Do. (Straits) 

- 

£30.5 to £29.5 

Cotton (Egyptian) 

- 

£13.7.6 to £18.2.6 

Do (Bombay) 

- 

£10.15.0 to £10.12.6 „ 

Croton 

- 

27/6 to 32/6 per cwt. 

Desiccated Coconut (fine) 

- 

38/6 to 38/- 

Do. do, (medium) 

- 

»» »» 

Do. do. (coarse) 


43/- 

Gingelly (Chinese) 

- 

£27.12.6 to £2.5.5 per ton. 

Groundnuts (Gambia, undocorticated) 


£18 to £17.2.6 

Do. (Chinese, decorticated) 

- 

£23.15 to £22.7.6 

Linseed (Bombay) 


£24 to £25 5 

Do. (Plate) 

. 

£21 to £22.7.6 

Palm Kernels (West Africa) 

- 

£22.7.6 to £21.2.6 

Oils. 

Castor (Madras) 


(>1 /() to T1 /'- per cwt. 

Do. (Pharnmceutical) 

- 

78/- to ()()/- „ 

Do, (ist j)rc.ss]ng) 

- 

73/- to f)3/- ,, 

Do. {2n(\ pressing) 

- 

71/'- to /i8/- ,, 

Coconut- (Cocliin) 

- 

(il'/G to tiO'- 

Do ((Vnlou) 


47/ G ,, 

Cotton seed ( Fjgytian, crude) 


4t)/ (> to 45 . - ,, 

Do. (Bombay) 


4 4/G to 43/- 

Groumhiut (Uriental, crude) 

- 

55/Gto50'- ,, 

Do. (English) 


5G ' to 4!b' () ,, 

Linseed (Cnlcuttu) 

. 

4()/- to 4S/- „ 

Do. (Plate) 

- 

45 - to C , (> ,, 

Palm (Lagos) 

- 

£*:B) ''1{) to JL'l2 15 per ton. 

Ibiliu (vSiimntra) 

- 

G to Jl*3() 5 per ton. 

Palm Kcnu’l 

- 

41/- 

0tl eafcc9. 

roconiit, 

. 

£11 .5.0 lo £12 JH per ton. 

Cotton ( ptian seed ) 


£8 1.' to £.8.2,6 „ 

Do (Bombay seed) 

- 

£».5 to £1 

Gronndimt (dt corticated ) 

- 

£13 to £11 

Linst'od 

- 

£13.2.6 to £11 

Palm kernel 

- 

£8.10 to £8 

Essential Oils. 

Cajeput 

• 

3/3 to 2/11 per ib. 

Camphor (Chinese, crude) 

- 

2/4« 

Do (J ananese refined ) 

- 

2/7 to 2/8 

Do. (oil) 

- 

69/6 to Cl/- per cwt. 
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Essential Oils— rowft/. 


Cinnamon (Ceylon leaf) 

- 

lid. to 5d. 

per oz. 

Citronnella (Ceylon) 

- 

3/- to 2/T [ 

per Ib. 

Do. (Java) 

- 

5/ 11 to 4/ 11 

»» 

Clove 

- 

7/3 to 7, U 

>» 

Lemon grass ^Coebin) 

- 

4/10 to 5/1 

11 

Ltme (West Indian, i;\pr(‘ssed) 

- 

12/ () to 1 5/" 


Do. ( do. distilled) 

. 

(]/(; to 1/10 

»» 

Patebonh UVnang) 

- 

15/ to 15/i) 

)) 

Vetiver ( Bourbon) 

- 

48/- to 50/- 


Spices. 

(5ipsioiims (List Indian) 

- 

10/- T)/- 

per cw’t. 

Do. (Nyassaland) 

- 

(>0/ - to 7 0 - 

M 

Chillies (Zanziliar) 

- 

35/- to 40 - 


Do. ( Nyas.salund ) 

- 

50 - to 00/- 


Do. (Japan) 

- 

1 - to l:;0;- 


Cinnamon ((Vylori) 

* 

L 7 to 1/1 per lb. 
ing to (juality. 

accord - 

Cloves (Zanzibar) 

- 

1 / - to 1 1 

per lb. 

*» 

Cloves (Penang) 

- 

2/ 0 to 3/- 

(linger (Japan) 

- 

1(H)'- 

per cwt. 

Do. (.lamaica.) 


1 / 0 ;- to 150/- 

» j 

]\race (Bombay and Penang) 

- 

3/ - to 3, 0 per lb. according 
to (piahty. 

Nutmegs (Singapore and Penang) 

llO’s 

- 

2. 2 to 2 - 

per lb. 

iSO’s 

- 

2, 5 to 2/' 4 


04 ’.s -51 \s 

- 

2 0 to 2 S 

It 

T’t'ppcr (Singapore, black) 

- 

5d. to 5 (d. 

n 

Do. ( do. white) 

- 

Od to bjd. 


Tumeric (Bengal) 

- 

80, - per cwt. nom 


Drugs. 

(bnchona Baik 

- 

According to 
Market stead v. 

anal> sis 

(-ocame (hydrocblonde) 

- 

22. 0 to 21 0 i^er oz. 

Jnecacnanba (Uio) 

- 

7, 0 to 8 - per lb. 



Natural Dyestuffs and Extracts. 


Annatto 

(i am bier (block) 
Do. (cubes) 


10(1. to l/-pcr lb. Norn. 
70 - per cwt. 

I20/-O:) - 


Gums St Resins. 

Damar (Sinfjapore) 

Do. (Batavia) 

Dragon’s Blood (reeds) 

Do. (lump) 


30/- to 150/- per c\st. 
120/- to 100, 

£18 to £25 Nora. 

£0 to £15 Nora. 



Gums & Resins-*eon^d 


Guttapercha (genuine) 

Do. (Sarawak) 

Do. (Siak, reboiled) 

Jelutong 

Fibres. 


Poodstaffs. 

'Cocoa (Ceylon, plantation) 
Coffee (Malay Plantation) 
Do. ( do. Liberian) 

Rago (pearl) 

Do. (flour) 

Sugar (Java, white) 

Tapioca (Petiang, flake) 

Do. (Penang^ tioiu) 

Ghenilcals. 

Acetic acid (glacial) 

Do. (SO%oominL) 
Acetone 

Ammonia (.880) 

Calcium acetate (grey) 

(htric Acid 
Formic Acid (85%) 

Formalin (40% vol.) 

Lime Juice (concentrated) 

Sodium bisulphite (60 — G2%) 
Sodium Sulphite (anhydrous) 
Wood Creo8^)te (unrefined) 


2/9 to 6/- 

per Ib. 

3/- to 4/- 

n 

lOd. 

»> 

£30 to £60 per ton 
9d. per lb. 

Pressed 

ll.srd. to 13.27d. 

per lb. 

29.40d. to 32.90d. 

}* 

£56 10 

per ton. 

£45.10 to £48 


£41 to £44 


£30 to £63 

»» 

lU to lid. 

per lb. 

l/2f to 1/2 i 

»♦ 


80/- to 120/- per 

cwt. 

110/- to 140/- 

tf 

105/- to 120/- 

tt 

28/- 

ft 

lT/6 to 18/6 

M 

30/9 per cwt. 


34d. to 4d. per lb. 


18/- to 22/- per owt. 



£68 

per ton. 

£41 

»♦ 

£75 


£24 

»» 

£15 to £1.5.10 

1/ 4i per lb. 

£40 

per ton. 

£44 

»♦ 

£18.15 per ton 

Nom. No 

sales. 

£17 to £18 

])er ton. 

£27.10 

»» 

2/0 per gallon 


Cotton (American G. to Mid.) 

Do. (Egyptian Sakellaridis, G.P. 

to fine) 

Hemp (Manila, ’'grade) 

Do. (Mauritius) 

Do. (New Zealand) 

Do. (Sisal) 

Kapok (Indian) 

Do. (Java) 


Oil Seeds, Oils, and Oil Cakes , — The market for oil seeds was 
strong towaids the end of 1024, but bad eased off by the February 
returns available. The price of Palm kernels (West African) started 
firm but became i^uiet in .January, Palm kernel oil cake remained 
normal with a scarcity of stock. Oil and oil cakes have followed the 
trend of oil seeds. Groundnut, and ground nut cake are perhaps the 
exceptions, the market remaining steady, although on ratW a lower 
level. 
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Essential Oils^ Spices and Drugs . — The essential oil maiket 
calls for better comment. Prices have remained at round the same 
level ruling three months ago. 

Natural Dyestuffs and Extracts .'— remain normal. The 
Chemist and Druggist, February 28, 1925 contains the following note 
on Annatto seed : 

“ The new food preservative proposals issued by the Ministry of 
Health for discussion prohibit the use of gamboge and a number 
of coal-tar dyes giving a yellow colour. As this also refers to 
foods imported into this country (England), it is anticipated 
that Annatto seed, which is at present used only in small 
quantities, will find a greater outlet, this being one of the very 
few yellow dyes upon which a veto is not placed. Forward 
business has been quiet, and prices quoted are only normal. For 
fair Madras and Jamaca on the spot, 1924 crop, 1/- to 1/3 per 
lb. is asked.” 

In view of the fact that annatto grows freely in this country, 
this statement is of peculiar interest locally, for should the 
Ministry of Health proposals bo accepted, it is bound to stimulate 
the annatto market. 

Cotton and Fibres. — The forecast of the cotton crop for 1924 — 
1925 from countries which supply an aggregate of about 80% of the 
world’s production shews that the yield for the current season furni- 
shes an increase of 27% as compared with last year's outturn. The 
American crop will supply the largest total for nine years. 

^lesars. Ide and Christie report (January 15) that the Manila 
Hemp Market has ruled dull and uninteresting, with very little busi- 
ness passing. The most noticeable feature has been the continued 
active demand from the United States for the fine grades of hemp for 
which a considerable advance is recorded. 


This Market Price List is based oa the quotations contained in 
the following periodicals and lists: 

Lewis and Peat Ltd, Monthly Prices Current (Baltic Dept.) 
(9-12-24, 12-2-25). 

Lewis and Peit Ltd. Monthly Prices Current (Baltic Dept) 
(10-12-24, 4-2-25). 

Lewis and Peat Ltd. West Indian, Central America and Baziiian 
Monthly market re])ort lC-12-25, 26-1-25. 

British Trade Journal, January, February, 1925. 

Fertilizers and Feeding Stuffs Journal, December, 1924, January, 
February, 1925 issues. 

Chemist and Druggist, January and February, 1925 issues. 
Chemistry and Industry, January and February, 1925 issues. 
Chemical Age, January and February, 1925 issues. 

Received for publication %r\d Aprils 1925. 



Publications of the Department of Agriculture* 


The following publication!, except those out of print, may be obtained on application to the 
Offictofthe Secretary for Agriculture; and the Malay States Inlorniation Agency, 88, Cannon 
Street, K.C, London. 

A remittance to cover the cost should accompany applications; otherwise the Journals will 
be sent by post. Cash on Delivery, where that system is in force. 

1 . Tho Agricultural Bulletin F.M.S. 

Vols. I-IV (1913-16) VIII & IX (1930-21) price $3.00 per volume. 

Vol. V (1917) Nos. 1, 2, 3, .I & 6 „ 2..>0 per set. 

„ VI (1918) „ 1,7,8*12 „ 2.00 „ 

„ VII (1919) „ 2-6 „ l-.V) „ 

2 . The Malayan Agricultural Journal (continuing the Agricultural Bulletin). 
Published monthly. 

Vol. X (1922) Price $5.00 per volume. 

„ XI (1928) Price $5.00 per volume or 50 cents per single number. 

Back numbers of Vols, 1—X inlJ not he sold smjly, 

3 . The Handbook of Malayan Agriculture, price $1.00. 

Current numbers of the Malayan A griculturalJournal and the Handbook may be purcliased 
at the Kailway Bookstalls and Branches of Mcmts. Tlie Federal Rubber Stamp Co, 

4 . Special Bulletins. 

1. Notes on Terms Gestroi and other species of Termites found on Rubber Estates 
m the Federated Malay States, by IT. 0. Pratt, Government Entomologist, 
1909, 20 cts. 

2, Root Diseases of Hevea Brasiliensisy by W. .1. (Jallagher. 

8. Observations on Termes GeHroi as affecting the Para Rubber Tme and 
methods to be employed against its Ravages, by 11. C. Pratt, Government 
Entomologist, 1910,‘repiint 1910, 20 cts. (Out of Print.) 

4. A Lejiidopterous Pest of Coconuts, Binckartona catoxantha, Humpsy by 
11. C. Pratt, 1909. 

5. The Extermination of Rats in Rice Fields, by W. J. Gallagher, 1909. 

6. Preliminary note on a Branch and Stem Disease of Heveu Brasilienimy by 
W. J. Gallagher, 1909. 

1'. Coffea Robusta, by W. J. Gallagher, Government Mycologist, 1910, 20 cts. 

8. The Cultivation and Care of the Para Rubber Tree (in Malay) 1910. 

9. Die-Back Fungus of Para Rubber and of Cacao, by K. Bancroft, 1911. 

10. A Lecture on the Para Rubber Tree, by W. J. Gallagher, 1910, 

11. Coconut Cultivation, by L. C. Brown, 1911, 

12. Padi Cultivation in Krian, by H. C. Pratt, 1911. 

, 13. A Root Disease of Para Rubber, Forties SemitostuSy by K. Bancroft, Assistant 
Mycologist 1912, 20 cts, 


C = Cancelled 
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PRELIMINARY NOTES ON MANILA HEMP. 

13y R, 0. Bisnop k E. A.Cuiiri.EU. 

ri'^HE objocfe of this article is to plnce on record the results which 
1 have been obtained in the Department of Aj^ricultnro dnim^^ 
the examination of some fibres taken ficm plants of Musa 
texlihs supplied from the Experimental Plantation, Sordang and the 
])opart4nent of Agnciiltiire, Saraw'nk : also to compare the above men- 
tioned results w'lth those obtained by making similar tests on standard 
samples of Abaca Fibre received from the Bureau of Agriculture, 
l*hillippine Islands. 

It is not possible at presrmt to give any information with regard 
to the yield of Manila Hemp per acre under Malayan conditions or 
other factors ossential to the economics of the crop, but investigations 
are being continued in the Department of Agriculture and further re- 
sults will enable conclusions to he drawn as to the suitability of Mala- 
yan conditions for the profitable cultivation of Musa textilis. 

It is intended here to give a brief survey of the information that 
is available as to the Abaca Fibre industry in the Philippine Islands 
together with the results which have been obtained at the Depart- 
mont of Agriculture from the exauiinaturn of samples of fibre pre- 
pared under standard conditions. The experience gained from ex- 
perimental cultivations in British Noith Bormo is also available for 
record and a summary of the results is set forth in comparison with 
the results already obtained at the Government Experimental Plan- 
tation, Serdang, 

Aiuca Fiuue in the Philippine Islands. 

The term “ Manila Hemp’* or “ Manila” is no longer used in the 
Philippines, the Spanish-Philippino term ” Abaca” or “ Abaca Fibre” 
is always empieyed there and from correspondence with the United 
States Department of Agriculture it appears that the term “Abaca” is 
a more accurate designation of the product. 

The Director of Agriculture, Bureau of Agriv^ulture, Philippine 
Blanh in his Annual report for 1923 when writing of Abaca stated 
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“ This o’*o,), the fibre pvr excellence in the worhl, which declined 
considerably in its prod notion after the signing of the Armistice be- 
cause of a glutted maH^et, was restored this year to its former rank, 
the largest production ever known in the Islands having been recotd- 
ed. During the decade prior to the signing of the Armistice the 
annual production of Abaca was 2,468,090 piculs and the largest crop 
known was for 1911, which waS 2,717,460 piculs, This year the 
production was 2,986.386 piculs, which was 21% larger than the 10 
year average of 1910-19, 10% larger than the record crop for 1911 
and twice as much as last year’s crop. 

, “ This excellent result obtained by the farmers despite their diflS- 

culties in securing sufficient laliour w^tis realised because of the big 
demands this year for abaca fibre in the world’s markets and a pro- 
portional rise in the prices commanded, from ’^'P=10.41 per picul last 
year to 18 16 this yen*. This price was P 1.33 higher than that 
normally prevailing before the war.” 

Climate and SoiL'-AhtkOA TQqmres an evenly distributed rain- 
fall, a tropical climate and the absence of heavy winds. The plant is 
a native of the tropics, but it is stated that excessive heat isdetriruentai 
to the <|uality of the fibre, possibly owing to increased transpiration. 
The plant has been fonnd to fionrish up to a height of 3000 ft. above 
sea level. On account of the large leaf surface the crop cannot be 
succeRsfully cultivated in a situation subject to heavy winds, for nujuv 
of the plants would be blown down, especially In young areas, where 
the intervals between the plants are comparatively great. 

The two main soil conditions required are a plentiful supply of 
natural food material and good drainage. 

The soil must be fertile since it is the normal practice to plant 
an area with abaca fibre and to harvest that area for approxi- 
mately fifteen years without any manure or rotation of crops. 
This is a heavy drain on the soil with a crop like abaca, which invol- 
ves the removal of a large amount of organic matter when the stems 
are taken to the factory for preparation, especially when one realises 
that the stools are only 8 — 10 ft. apart and that each stool may yield 
as many as three stems every four months. 

The second point with regard to drainage will be discussed in 
connection with results obtained at the Government Experimental 
Plantation, Serdantf^ 

The type offsoil is important as it i^asa been shown that Mum 
textilis is a sn-fAce feeder and that roots growing in a heAvy or close 
grained soil do hot develop so w^ell' as those growing in a more open 
soil From the experience gained by the College of Agriculture, Los 
Bano.s, it' is shown that a deep sandy loam is the most desirable, but 
som^arities of abaca are known which are capable of producing 
satimetory crops under teavier soil eonditlbn^. The ** Tangoogon 

— ^ J >■« — I — 

* 6iTini{B r urrei.ey |1 equivalent to F 4.4 ^fanila curjrency. . 




variety of abaca fibre Riowa in a heavy clay soil and is resistant to 
and it appears, from the literature on the subject, that systo- 
irpitic breedinj^ would enable the production of varieties suitable for an 
extensive range of soil and rainfall. 

Botanical — Manila Hemp or Abaca fibre is obtained from Musa, 
textilis, which bulonL^s to the Natural Order Scitamineae. All species 
of Musa, i e. the^ wild and cultivated bananas, contain a fibre but only 
the fibre from M, Icxtiha has a commercial value, the oilier species 
yield a coinparati vely low proportion of an inferior fibre* 

The plant is a tree-like lieib, reaching under ideal conditions an 
overall height of ft., the part commonly referred to as the stein is 
really a pseudo-stem consisting original’y of tlie hn.ses of the closely 
packed leaf sheaths which grow from the fleshy rootstock, it «a 
cylindrical, and when mature up to ft. in length. 

The leaves are oblong, soniewdiat pointed at the ends, rntlier 
smaller and firniiir than other species of Mnsa, a hnght gieen on the 
upper side and somewhat gluhn ns below. When the plant is injuring 
maturity the fit) wen ng .stalk is pu.shed up throngli the centre of the 
loaf sheaths from the root. Tlie flowers are first enclosed in a cone, 
each clu.ster of floweis being covered by a firm brownish bi-act. The 
first bracts which open contain the female floweis. from which the 
fruits are formed, the outer bracts only contain male liow-ers. The 
fruit is green, about two and a half indies long and up to one inch in 
diameter, the section of w-hich is roughly a triangle with convex sides. 
The seeds are black, about 1/0 inch in diameter, somewhat flattened. 
The fruits are not edible. The jdant may ho propagated from seed, 
suckers or by division of the root stock. 

Planting suckers is tire method usually employed in estahlislnng 
Mn H't text ills. At the b’lse of th^ parent, suckers are freely pr-oduced 
and they can be removed without interfering with the further gr*owth 
of the ])1 int. The method next in favour is that (»f dividing the root- 
stock, the disadvantage being that the entire parent, mu«5t be r-emoved 
and consequently the method is not economical unle.ss it is desired to 
replant an area. 

Propagation by seed is a slow- and expensive method only 
of interest in connection w’ith the lireeding of new varitties 
or if it IS desired to increase the number of plants by every available 
means. 

llarvcstiurf,- The first stems should be r-eady for harvesting, 
betweui years after planting, by which time the stool should 

consist of fr-orn twelve to twenty-five stems. 

The stems should he cut just before or as soon as the flowering 
stnlk appears, and as close to the ground as possible. Care must be 

♦SampVs of **Wild Pisiug’’ {Mma so.'i from Friisers Hill, Pahang, viold 
approxlmatelv one pir cent of a weak fibre. Snniple>i from Carit^y Island, 
SVlangor, h«d a Rome^vliat bettor tensile sirergth, the yiedd lieing unknown. In 
both C'lses the co'onr was poor. 



iakett to seo that a sloping cut is made, otherwise rain will odteci oo 
the out surface and cause rot 'to start which will injure the root stoeJc 
and the remaining plants in the Stool. 

Method of preparation . — In order to obtain the best results, it is 
imperative that the fibre should be extracted as soon as possible after 
the plants have been cut. 

The first process in stripping consists of removing from the back 
of the outer sheath, with the aid of sharp hone (called in the 
Philippines a “ Locnit *’ ) two to four strips of fibrous material 2 or 
3 inches wide, each strip being the whole length of the sheath. The 
remaining part of the sheath is then removed and each successive 
sheath is dealt with until the central fijwering stalk is reached. 
These strips are usually sepirafced into two grades, according to colour, 
to facilitate the final grading of the fibre. 

This work is usually done in the field to avoid the transport of 
largo quantities of material to the central stripping shed. In the 
central stripping shod the pulpy part of the strips is remoxed from 
the fibre with the aid of a slmpb michine called “ Pangnijin^' or 
^^JayiUaii". This michine consists of a log of convenient height, 
on top of which is fastened a block of smooth hard wood. Above 
this block a blunt knife with a handle is fastened by means of a pm 
at the base of the blade. The end of the h indie is connected to a 
bamboo above and a foot treadle below, by means of pieces of rotan. 
The bimb)c) is so arranged that it forms a .spring which keeps the 
knife firmly down on tbs block of hard wood when the machine is 
in use. The foot treadle is used by the 0 |>.*rator to lift the knifo 
from the block when be wishes to insert a fresh strip of leaf-sheath. 
The amount of pressure exerted on the knife is adjusted by moans of 
altering ti^e length of the rotan from tha knife handle to the bamboo. 

The method of extraction is for the operator to raise the knife, 
by means of the foot treadle, and then place one or more strips of 
leaf-sheath under the knife, the foot is then taken ofi' the treadle and 
the knife is pressed down on the block by the action of the bamboo 
spring. The strip is then pulled through by the operator and this 
removes all the pulp froui the fibres; th^ strip is then reversed and 
the pulp from the part previously held in the operator’s hand is 
removed as before. 

The fibre thus produced is sorted into two grades and then hung 
on poles in the sun to dry. 

Although the above operations appear simple, care must be taken 
to see that they are properly performed as the way in which this work 
is done controls the quality of the fibre produced. If the knife edge 
is not smooth or the iiressure is insuflicicHat, some of the pulp will be 
left on the fibres; if tha pressure is excessive an undue amount of 
fibre will be wasted and the operator will lose that proportion of bis 
day’s production. 

Ef amn ttion of Manila Abaca fibre grown in the 

Philippine Islands is subjected to an official gradlni^ before being 



placed on the market. The standards adopted serve as criteria for 
olassfying the whole of the word's supply of Manila Hemp, thus it is 
relevant to record here the designations of grades and types established 
by the Philippine Islands Government Grading Stations. 

The characteristics of a fibre which affect its grade are ; — 

Tensile strength. 

Colour. 

Extent of cleaning. 

Texture. 

Length. 

Tensile Strength , is a basic quality and any fibre must 
possess an average normal breaking strength in order that it may be 
graded to any of the established standards, otherwise the fibre will be 
graded as damaged/* irrespective of its colour or cleaning. 

Colour , — The tensile strength of a fibre being good the practical 
grading of a “lot” or “parcel’* will be based on its colour. The 
colour ranges from brown or purple to white. Classification is made 
by comparison with standards. The superior grades are practically 
milk white. The fibre graded as “ Current,” which comprises the 
bulk of the world’s supply, is white with a few traces of light brown. 

Extent of Cleaning ^ — The method of cleaning often produces 
radical changes in the character and usefulness of the fibre hence the 
establishment of a separate set of standard grades for abaca strips. 
In describing the cleaning of fibre the following terras are used:— 

“ Excellent ” when the cleaning is perfect and the product is 
pure fibre. Material of this dtiscription is prepared for tagal braid or 
other fine textile piirfxises. 

“ Good ” when the cleaning is slightly imperfect and the product 
does not wholly consist of separated fibres, but contains strips. These 
strips are however fine and soft 

“Fair” when the product is distinctly coarse and contains a 
large proportion of strips. 

“ Coarse ” when the product is wholly composed of strips which 
are wide and contain appreciable proportions of adhering vegetable 

pulp. 


Texture , — The texture of Manila Hemp varies in most cases 
according to its cleaning but the variety of the plant fron which the 
fibre is stripped has also an important influence. Some varieties of 
abaca grown in North and South Mindanao are said to produce medium 
or hard texture fibres although they are excellently cleaned. 

iengf/t.— 'Abaca fibre is designated “ very long ” when it exceeds 
10 feet; “long” when it is 8 to 10 feet normal ” when it is r» 
to 8 feet and “short ” when it is under 5 feet. 



Manila Hemp Obtain ei> pjeU)m the Diubctor of AoBicuLTiTiiKt 
British North Borneo. 

Samples of fibre from ilfiisa iextili$ grown on the Tawan* 
Kiihara Tawan^ British North Borneo were received at the 

Department of Agriculture, in May 1921. Similar samples 

had already been examined by the United States Department 
of Agriculture, Bureau of Plant Industry, Washington, and had been 
described as excellent* The tests conducted in Kuala Lumpur gave 
results which were decidedly below those recorded in Washington and 
were considered to be inferior to the standard accepted for ‘ Pair 
current Manila Hemp. 

Further samples of fibre grown on Tawan-Kuhara Estate were 
submitted for examination in March, 1925. The results obtained on 
these samples are recorded in Tables I and IL 

The letter from the Director of Agriculture, Sandakan covering 
the fibre submitted in March furnishes the following information 
relative to the preparation of Manila Hemp in Borneo 

The extraction of fibre commenced within 48 hours after the 
cutting of the stalks. Precaution should be taken that it does not 
take longer than this otherwise the fibres are liable to become dis* 
coloured and weaker and the stalks will lose some of their sheaths 
from decaying and drying. The fibres were obtained from the outer 
portion of the sheaths. 

The process of fibre extraction consisted of two distinct operations, 
first, the removal of the ribbon-like strips of fibrous material from the 
leaf-sheatha and second, the separation of the individual fibres by 
pulling these ribbons under a knife. 

The labourer sitting on the ground with a stalk of abaca across 
his knee inserts under the hark of one of the leaf-stems, near the base, 
a small sharp piece of wood called, ^'Locnet*' and pulls off a strip 
about 3 inches wide and as long as the stalk. One sheath yields 
3 strips. When the strips have been taken off, the remaining fiesby 
portion is removed and consecutive sheaths stripped down to the 
central portion of the stalk.*' 

The stripping apparatus used at Sandakan, is very similar to 
that generally used in the Philippine Islands, so that a detailed 
description is unnecessary. 

** Factors Influencing the Production af Good Quality Fibre 

1. Extracting knife. 

Many abaca planters prefer to use the serrated rather than the 
ordinary knife in extracting fibre. 

:: — — .. — — „ — . 

<m the preparatlcm hf fibre at the Esperintental Gardens Bamlaken. 
vefereiice A.C. 7fi/23, (3), 
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2. Time of Extracting the Fibre, 

Fibres should be extracted soon after the stalks are cut, otherwise 
many of the fibres become discoloured and weak. 

3. Variety. 

Different varieties of abaca produce different qualities of fibre. 
Bongolanon produces coarse and dull fibre, while Libuton produces 
fine and white fibre, 

1. Age of the plants. 

Fibre extracted from too old or too young plants is weak. 

The extraction of fibre shoiild commence just at the beginning of 
the flowering stage of the plants. 

5. Only the fibres of the leaf-sheaths in the middle portion of 
of the stalk are extracted. The fibre in the outermost 4 or o leaf 
sheaths are weak, due, according to certain authorities, to the pres- 
ence of silica in the fibre cell wall. The fibre in the innermost leaf- 
sheaths, on the other hand, are white but also weak.*’ 

The correspondence shows that the fibre produced on Tawan 
Kuhara Estate was grown on a soil of volcanic origin and that as far 
as can lie judged at present the fibre produced from Musa textilis 
grown on soil which is not of volcanic origin gives inferior results. 
At the present time no conclusive facts are available for publication. 

M.\NILA HfSMP AT THE GOVKIINMENT EXPERIMENTAL 
Plantation, Skhdano. 

The area under Manila Hemp at Serdang is approximately 13 
acres, made up of a block 8 acres (approx) planted during the last 
quarter of 1922 and the first quarter of 1923, also a block of 10 acres 
planted during the latter half of last 5'ear. This article deals with 
the product of the 3 acre block. 

The plants growing at Serdang are the offspring of a few suckers 
received from the Bureau of Agriculture, Philippine Islands during 
Septeniber, 1909. The original suckers were planted at the Govern- 
ment Experimental Plantation, Kuala Lumpur, and a small plot was 
maintained there, till the block had been selected at Serdang. 

The area is flat, and the soil shows a great variation, especially 
when one considers the sixe of the area. A portion of the area is 
practically pure sand, and the balance is a peaty loam, except fer a 
stnall strip of almost pure peat at one end. This strip of peat was 
flooded by an adjoining spring before being drained. 

The soil conditions are not ideal ; the sole reason for planting 
the block in question was to raise a stock of planting material for an 
experiment on a large scale. 
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The area is well drained ; one of the plantation main drains rune 
along the north and part of the ea^t side and there is a drain across 
the western end which taps the water from the abovementioned 
spring'^ 

Cultivation - The area was felled, burnt and stumped at the end 
of lh‘^1. Previous to planting the land was ploughed with a tractor 
and a double furrvJW plough. The s ickers Wr-re planted lOfi. x lOft. 
square, in holes 2 ft. x 2 ft. x 2 ft. Immediately before planting the 
holes were filled in with surface soil taken from the vicinity, in this 
surface soil a small hole was dug just large enough to take the roots, 
the sucker was then placed in the hole and the soil well trodden 
down round it. The planting of the area was spread over a long 
period, as it was not possible to obtain sufficient suckers of suitable 
size at any one time. 

Shortly after the planting of the crop was commenced Tephrosia 
Candida was sown as a cover crop. Two rows of Tcphroma Wfre 
sown between the rows of Manila Hemp north to south, each row of 
cover heinj? 3ft away from the crop The cover was allowed to grow 
lip till October, 1921, when it was pruned to 3 feet in height and 1 
foot in breadth. 

It IS of interest to note that a few seedlings have been success- 
fully raised at Serdang, and the seedling plants are in every respect 
as strong as plants of the same age grown from suckers. It is hoped 
to raise more seedlings, at an early date, as there are now several 
tandens*^ of fruit nearly ripe. 

In the event of a reasonable jiercentage of seed germinating, it 
should l)e possible to breed varieties particularly suited to this country 
if it IS found by further experiments that the local conditions, particu- 
larly with regard to climate and soil, are suitable for the economic 
production of Manila Hemp. When the plants were cut the 
appearance af the block could only be described as fair. Our observa- 
tions show that the soil is apparently unsuitable for the cultivation of 
Manila hemp, as the stems of the great majority of the plants are 
less than 3 feet in height, although they are now two yeai-s old and 
some of the plants have produced poor fruits and died without 
attaining a height of 3 feet, indicating clearly that the soil in question 
does not contain sufficient nourishment. Even on the peacy loam the 
growth has not been good, ak only one third of the plants have stems 
exceeding 3 feet in height. The tallest stem yet grown wasjCjfltJy six 
feet in height, while in the Philippine Islands 8 feet is as 

the minimum for a stalk. It is possible however that the ihleHorlty 
of the crop mav he caused by the irregularity of the rainfall at 
Serdang as well as the unsuitability of the soil. 

In a note on Manila hemp in the Kew Bulletin 1895 it is stated 
that Anything "" less than a well distributed rainfall of four or five 
inches per month will .stop their growth.”^ The rainfall recowls at 
Serdang show that during the months of July, 1923 and June and 
July, 192 , the total rainfall for the month was less than four inches. 
This short dry spell may be partly responsible for the poor growth. 
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Pests and Diseases . — The following note on insect lests of 
ti^anila lieinp grown in Malaya has been supplied by Mr. B. A.. 11. 
Gater, Ag. Government Entomologist. 


‘‘Manila hemp being nearly related to the banana plant all insects 
W’hich attack ibo latter may be expected to daiiia}.e it, snch aitadis 
being relatively more serious if the hemp is planted on a large scale. 
Conversely Manila benip would serve ns a reservoir lor banana pests, 
and its importation into the Philippines, together with other spocits 
of is prohibited for ibis reason* 

The pests so far rcwrded on ]\ranila hemp in Malaya are few, the 
only one which need be mentioned being the Bfipana Skipper 
{Erionoiaihrax, L.) winch rolls portions of the leaves, (oswoj.ohies 
sordidus^ Genn.f a weevil which attacks the base of the stem, is a 
serious pest in the Pliilipines, and is at present on bananas in this 
country. 

On the whole bananas in Malaya suffer little damage from 
insects so that it may be assumed that manila hemp will not he 
attacked to any great evtent. In addition to those mentioned above, 
the only other banana post which might become serious to both plants 
is the weevil Odoiporus lonfflcolli.s, Oliv. iSotiie of the common 
grasshoppers might develop locally and cause some trouble,’* 


A note by Mr. A. Shirpltn the Government Mycologist contains 
the following infoimation. 


“The diseases of Manila TTemp Mnsa trxlilis do not appear to 
have been closely investigated, but tins crop appears to be affecU'd to 
some degree with diseases similar to those affecting its close relative, 
the B inana ( 3/asa .s-m/dtfwfain). The following passages are taken 
from varloiKs uiiinbers of “ The Review of Applied Mycology.” 


“ Heait rot” of Mu^a textilis, similar to that of Banana, is due 
t) a fungus not yet descrilied, and causes a continuous slight reduction 
in the total annuai proiluetion of Manila Hemp, (in the Pbilippiius). 
A root rot that follows the attacks of tlie nxit borer {Co.sm<)polites sp.) 
is mentioned, while another root rot, associated with a species of 
Alarasmitis and apparently not pre\ iously ropoi ted, occiiis occasionally. 
Leaf spot diseases of slight importance also have been observed. 


” Bunchy Top ” plantain disease was reported as destroying a 
plot of Manila Hemp at Peradeniya Experiment Station in 11)18. 
The cause of this disease has not been definitely ascertained. Ntma- 
todes sometimes occur in the living portions of the roots, but they are 
not invaiiably associated with the disease, so shat it is improbable 
that they produce it. Rhizot^ionia is prevalent on bolh the finer and 
larger roots, but the evidence is insufficient to connect the disease 
definitely wiih^tbu presence of this fungus*” 
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Method of Emtracihn,--l^\xQ were cnfc in ihe manner des- 
cribed under a previous heading ** Manila Hemp in the Philippine 
Islands.” 

The plant stems produced at the Experimental Plantation Sor- 
dang were stripped of their foliage and trimmed at the hnso. The 
cut stems were weighed and then stood in water to wash the cut 
sections which had come in contact with the knife. Care was taken 
to handle the stems as rapidly as possible after cutting. The leaf 
sheaths were subsequently removed by hand and immediately decorti- 
cated. 

In the first trials the decortication was carried ont on a raspador 
maehme as used for S.sal Hemp and similar material, but itw'as 
found that the finished fibre, although sail factory in other respects, 
had a very inferior grey mottled colour. In subsequent trials there- 
fore the fibre was extracted from the separated leaf sheaths by the use 
of a small hand machine which is constructed on the same lines ns the 
machines used in the Philippine Islands by the native small-holders. 
It should he possible to construct a suitable apparatus of this type out 
of a hanl W)'>1 an I thus avoid any contact with iron or steel during 
the preparation of the fibre. 

The vegetable juices occurring in the stem of the plant readily 
change colour in contact with the air, this change is accentuated in 
the presence of iron or steel with the result that the fibre is stained a 
dull brown colour wbicl) cannot be removed by suhsetjuent washing. 
Our experience with the preparation of Manila Hemp leads us to 
conclude t)iat the actual decortication and winning of the fibre is a 
coinpartively easy operation and can be carried out readily with a 
simple and inexpensive machine, but unless particular care is taken to 
avoid the fibre being stained by the natural juices, after they have 
come in contact with air, the resulting sample will have a blown 
colour and theiefore can only be disposed of ns lower grade 
material. 

In this connection it is interesting to note that there does not 
appear to he any material difference in the tensile strengths of the 
blown fibres and the white fibres, and results published by the Bureau 
of Agriculture, Philippine Islands confirm this observation. 

The valuation of Manila Hemp depends largely on the appearnneo 
of the finished fibre and our experimental woik has showm that the 
rapid stripping and drying of the fibre is essential in the preparation 
of a sample with average standard appearance. It has not yet been 
possible to produce a fibre at the Department of Agriculture, F M S, 
k S.S. better than that sulmittcd by the Direct<.r of Agriculture, 
Philippine Islands as “current” Government Oiade E. It is not 
known whether this is entirely due to inefficient methods of preparation 
or to the inherent characteristics of the variety of Mma textilis 
being grown at tlie Government Experimental Plantation, Serdang. 
According to observations on forty seven varieties of abaca grown 
ttnder Banos conditions, the textuie x)f the fibre is a character 
dei>endmg on the variety of the plant. Whereas the colour itnd 
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strength of the fibre depend upon the positibn of the leaf sheath. 
This is confirmod by the results obtained from the examination of the 
samples of fibre from Sandakan. 

Examination of Fibre, - The hanks of fibre when dried at room 
temperature were sampled in accordance with the estubli^hul practice 
of the Philippine Islands Government and subjected to a chemical 
examination ns welt as breaking strain tests. 

For convenience in comparing the results obtained on the Serdang 
fibre witli the results obtained on the British North Borneo, and the 
Manila fibre, the figures for all samples are recorded together. (See 
Tables I. page I3G and II, page 138 ) 

CoMPATlATtVK RksULTS OF Ex\MlN\TION OF SAMPLES OF 

Manila Hemp at the Depautmext of Aghi(!ultt:iik, 

Khala LoMPua. 

Description of Samples, — 1. Sample from Manila “Extra 
Prime.** Colour absolutely white with a gocxl lustre, cleaning 
“Excellent,” texture “Soft and silky”: length “Normal**; Tins 
fibre is obtained from the interior sheaths around the core of the 
abaca stalk. 

2. Sample from Manila. “Superior Current.” Colour a light 
ivory yellow and portions quite white, with a good lustre. Cleaning 
“ Excellent ; ** texture “ Sift**; and length “ Normal **; the majority 
of it being used for the manufacture of ladies' liats and some woven 
fabrics. 

This grade c.tn ba regarded as the highest used for cordage 
purposes. 

3. Sample from Manila “Good Current”. The predominant 
colour is a verv light golden brown though ranch is yellow to white. 
Cleaning “ Good ” ; texture “ Soft to Modiunr’ ; length “ Normal ’* to 
“ Long.” 

This grade may be regarded as the lowest of the superior grades 
and is the fibre mist, extensively used in the manufacture of marine 
cordage and high grade ropes. 

' 4. Sample from British North Borneo. Labelled B. Received 
March 1925. “ Extracted from the loaf stalks between the outer and 

inner leaves, representing the great bulk of the fibre.** The fibre is 
equivalent in colour to “ Current” Manila Hemp. Cleaning “ Good**, 
texture ** Soft *’ ; length “ Long.** 

5, Sample from British North Borneo. liib.dled C. Received 
March, 1925, “ Extracted from the short stalks near the outer edge 

of the stem. The colour is equal to “ Streaky Current *’ Manila 
Hemp, Cleaning “ Good ” ; texture “ Medium ’* ; length “ Normal**. 

Sample from British North Borneo. Labelled D. Received 
March 1925. Extracted from leaf stalks near the centre of the stem. 
C^jlour equal to “Superior Current’* Manila Hemp ; cleaning 
0oa4 ; texture “ Soft ** ; and length “ Normal *'. 
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T. Sample frdm the C4overnment Experimental Plantation, 
Serdanjj, F.M.S. Prepared 22nd. Januarjs 1925. Colour equal to 
“ Current Manila Hemp, cleaning *^Good”, texture “ Medium ** and 
length “ Normal.** 

8. Sample from Government Exf>erimental Plantation, Ser* 
dang, F.M.S. Prepared 3rd February, 1925. Colour equal to 
“Streaky Current** Manila Hemp, cleaning “Good'*; texture 
“ Medium and length “ Normal.*’ 

9. Sample “ A " from Government Experimental Plantation, 
Herdang, F.M*S- Prepared dOth March, 1925, colour equal to 
“ Current Manila Hrmp, cleining “ Good texture “Medium**; 
and length “ Short.*' 

10. Sample “ B *’ from Government Experimental Plantation, 
Serdang, F.M.S., prepared 30th March, 1925. Colour equal to 
“ Superior Current ’’Manila Hemp, cleaning “Good **; texture “Soft 
length “ Short.*’ 


Table I. 

Tensile .strength Determinations carried out at the Department of 
Aqrioidture^ F. ikf. S’, 
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The determinations of tensile strength were caried out on a 
Schopper Testing Machine in accordance with the procedure stand- 
ardised by the U. 8. A. Bureau of Standards. The samples of fibre 
were selected, their length measured, and then weighed on an analy- 
tical balance. Each sample consisted of twenty single fibres, the 
breaking load was determined at each end and in the middle of each 
sample. The testing length, that is, the distance between the fixed 
jaws of the machine at the commencement of the application of the 
load was twenty centimetres. 

The average of the three breaks gives the breaking load for one 
sample. The breaking load divided by the average weight per metre 
gives the tensile stxength per unit gramme metre. 

In weighing the samples care was taken to standardise the 
conditions governing the moisture content of the fibre under exami- 
nation. The results recorded in Table I were obtained on samples of 
fibre having an average moisture content of 12 per cent.* 

Chemical Examination of Maiiila Hemp , — For purposes of com- 
parison the standard samples of fibre obtained from the Philippine 
Islands were subjected to a chemical examination in aceordunce with 
the procedure standardised by Cross and Bevan and adopted by the 
Impel ial Institute. 

The results are recorded with those obtained from examinations 
of two samples of fibre produced m British North Borneo and two 
samples of fibre produced from the Government Experimental Plan- 
tation, Serdang. (See Table II ovorpage). 

Conc//<.s'/ons.— Consideration of tb^se results leads to the conclu- 
sion, that pending further experimental work, it is not yet possible to 
advocate the cultivation of Musa textihs as a commercial proposition 
in Malaya. It is evident that the initial work has not resulted in 
the production of a fibre as good as that obtained ui Brihsb North 
Borneo, which again is inferior to the Prime” Ahaca produced in 
the Philippine IsUnds. The size of the plants grown at Serdang, 
compared with plants yrown in the Philippines necessitate the handl- 
ing of plants on a much larger scale than hitherto liefore any con- 
clusions can he arrived at as to the economic possibilities of the local 
product. 

In conclusion the authors beg to acknowledge the receipt of 
samples and information provided by the Director of Agriculture, 
British North Borneo and the Director of Agriculture, Philippine 
Islands. Thanks are also due to Mr. Gunn Lay Teck, Assistant Analyst, 
Department of Agriculture, F.M.S. & S.S. for assistance in carrying 
out some of the ch^^mical analyses, and to the Fibre Committee, 
Department of Agriculture, F.M.S, & S.S. for assistance in connection 
with the publication of these notes. 


*^This mny account Tor the difference in tensile strength of standard Manila 
Hemp tested in the F.M.S. and elsewhere. Our results are uniformly lower than 
those recorded by the U S.A Bureau of Standards, Washington. No figures 
are available to show the humidity In the latter case. 
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Jl FRBLIMINARY IVaTB ON A YHYTOPHTHORA 
ASSeeiATBD WITH PATeH RANKBR OP 
HBVBA BRASILIBRSIS IN MALAYA. 


By a. Thompson. 

P ATCH CANKER of Eevea brasiliensis has, up to the present, 
been attributed to the fungus Phytophthora faberi (Maubl). 
Fetch (l) in Ceylon, and Rutgers (2) in Java have proved 
that the disease can be produced on Eevea brasiliensis if the bark is 
inoculated with Phytophthora faberi. Both these investigators used 
Phytophthora faberi isolated originally from Cacao or Nutmeg, but, 
as far as available literature shows, no investigator has originally 
isolated Phytophthora faberi from Patch Canker of Hevea. In Nov- 
ember 1924 some cases of a disease on Hevea came under observation 
and the writer was successful in isolating a fungus from the diseased 
tissues. The symptoms of the disease resembled those of Claret- 
coloured Canker, although a claret coloured patch was only seen in one 
instance. The fungus is considered to be a Phytophthora with a 
method of liberating zoospores closely resembling that found in the 
genus Pythiunu No other method of zoospore production has been 
observed. 

The fungus differs from Phytophthora faheri not only in this 
particular, but also in the growth of large numbers of oogonia and 
antheridia in pure culture, and in the size of sporangia and oogonia. 
Maize agar, Potato agar and Lima bean agar are suitable media for the 
growth of the fungus. Sporangia, chlamydospores, oospores and 
antheridia appear freely on all these media- Details of attachment 
of the antheridium to the oogonium have not yet been definitely 
determined. The diameter of the oospores is from 14 — 19 microns 
with a mean diameter of 16.7 microns. The sporangia are mostly 
spherical and on Potato agar measure from 16 "*-21 microns x 15 - 
23 miorons wdth a mean length of 19.9 microns and a mean WMdth 
of 18.6 microns. These figures are much smaller than those obtained 
for Phytophthora faberi. The apical papilla is not as a rule seen 
until the sporangia are placed in water and zoospore formation l)egins. 
In the majority of cases observed the procedure is as follow's : — The 
papilla grows out into a tube which may be as long as the length of 
the sporangium. The contents of the sporangium flow out through 
th's tube and form a vesicle attached to the tube. This is usually 
complete about 10 minutes aftor the tube has begun to grow. As 
soon as the contents of the sporangium are contained in the vesicle 
the latter, which is roughly spherical, becomes slightly agitated and 
the protoplasm splits up into zoospores. This usually takes 5 minutes 
and meanwhile the agitation of the vesicle increases until it is jerking 
about vigorously in the water. The zoospores then separate and for 
a few seconds swim about inside the vesicle, which finally ruptures at 
one side and the zoospores escape quickly. In twelve observations 
made the process took from 20 — 25 minutes from the first appearance 
of the papilla to the final rupture of the vesicle- The zoospores come 
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to rest after an hour or hour and a half, round off, and germinate, 
usually by a single germ tube. 

Sucoessful preliminary inoculation experiments on Hevea have 
been carried out and the fungus again recovered from the inoculated 
trees. The method of inoculation was as follows 

(1) About i in. square of virgin bark was lightly scraped on 
(j trees and mycelium of the fungus applied, a piece of sterilised 
cotton- wool was fixed over the inoculation with plastascine and kept 
moist as the weather was dry. After 14 days the inoculations were 
examined and it was found that on all the inoculated trees the bark 
round the inoculation was discoloured greyish black and dead with 
lateral extension of about li ins. on each side of the inoculation. 
After a mouth the patches were about 3i inches in diameter and bad 
penetrated in as far as the laticiferous layer. Controls remained 
normal. 

(2) A watch glass was cemented with plasticine on the virgin 
bark just below a tapping cut of a tree in tap))iDg. The top of the 
glass was not cemented and through this opening a suspension of 
zoospores in water was poured. The water almost filled up the cup 
formed by the watch gloss. This was left on the tree for four days and 
then removed. Three weeks later, on removing the ecrap, a dark 
brown line was seen on the tapping out. This line was about half a 
millimeter in width and about inches long. It had not spread in 
to involve many of the latex rings and latex was still obtainable 
from the cut. After another week the bark below the cut was 
scraped and found to be diseased in a patch of about 4 inches in 
diameter, The bark was moist and of a purplish colour. A similar, 
inoculation using water only gave no result. 

From the above inoculations it would appear that this fungus, 
which is not Phytophtkora faberi^ is the cause of Patch Canker of 
Hevea in Malaya. Both Fetch and Butgers base their conclusion 
that Phytophthora faberi is the cause of Patch Canker of Hevea 
on the facts obtained by inoculations with Phytophthora faberi 
isolated from Cacao and Nutmeg. 

It seems probable that, in mixed Cacao and Hevea areas, where 
the Cacao is attacked by Phytophthora faberi^ this fungus would be 
responsible for the canker in Hevea. In view of the results obtained 
above, however, it would be desirable to have the cause of Patch 
Canker of Hevea definitely proved in Ceylon and Java by isolating a 
fungus from Hevea Canker and proving it to be the cause of the 
disease by inoculations. ^ If the fungus proves to be Phytophthora 
faberi the position is then established as regards the disease In the 
two countries mentioned. 

In a report to the Brown Bast Investigation Committee in 1918 
Mr. E. M. Richards, Mycologist to the Malay Peninsula Agricultural 
Association, reports having isolated a Phytophthora from Patch 
, Canker of Hevea and by inoculatidna reproduced the disease. He 
considers the fungus to be a species of Phytophthora as yet unnamed. 



The writer has been unable to obtain further information on this 
funf(n8, owing to Mr. Richard’s absence from Malaya, but it seems 
probable that the two fungi isolated in Malaya will prove to be 
identical. 


Rkferbncbs. 

(1) Fetch T. Cacao and Hevea Canker. Cirs. and Agr, Journ. 
K. B. G. Ceylon V. No. 13, 1910. 

(2) Rutgers A. A. L. Hevea Ranker iii Med. van het Lab. v 
Plant. No. 28, 1917. 


lleceived for imhlicaiion Vith April 1925. 



TRaeroR plovguisq for pam euLTivarieiv. 


By II. W. Jack. 

ri'^HE metliofis employed by Malays in the cultivation of padi are 
f frequently criticised as wasteful, laborious and antiquated, but 
the more such methods are studied the more will the student 
realise thiit thoy have l)een evolved Irorn long years of practical 
expeiiiMice and that many practices in vogue are not so ‘ ridiculous * 
as may npptair on first consideration. 

The critic is generally unacquainted With the real conditions 
under which padi cultivation can he carried on successfully and fre- 
quently forgets tho important facts that the industry is entnely con* 
ducted by small holders and that they have little or no capital. 

Rarely can good padi land lie found which is uniform in respect 
of soil te'vtnre and compo.sition and free from soft pockets which may 
result from the removal of jungle stumps or may mark previous slimy 
wallowing pits of the padi buffalo or denote abandoned wells. 

Further; the nature of a padi area frequently necessitates terriv- 
cing to such an extent that the unit area is reduced to a very small 
block which has to he bounded by a ‘ batas ’ or bund in order to bold 
up the water supply, so essential for the production of prolltahle ciop.s. 
Aforeover, cultivation is always carried on under wet weather condi- 
lions. AU these factors hear a highly significant relation to mothodfV 
of padi (Miltivation which, with long pnujtice, have hetome customan, 
and tho poverty of the cultivators certainly nnlitah^s against iheopeia- 
tion of some cd themore modern forms of cultivation, such ns tractor 
ploughing, at any rate until native agriculluie becomes more organised. 

The practices which are most subject to criticism are those of 
ploughing the land and harvesting the crop, and this note is intended 
to portray briefly tho relative merits of buffalo ploughing in contrast 
to plougliing by tractor in the light of existing comlitions of rice 
growdng. 

The tillage of land for the cultivation of padi is entirely ja^rform* 
ed by s<)-calle<] ‘ antiijuated ’ methods wdiieh have been described in 
tlie Malayan Agricultural Journal, Vol XI, No. 5, 

The native plough is a much malinged implement and is wrongly 
held respoiisihle by critics for unsati.sfactory padi crops. 1'rue, the 
soil IS often far too scantily tilled hut this is no fault of the plough — 
the cultivators may not incline to industrious lAhonr or there may be 
shortage of hulTaloes or each man may be attempting more than be 
can cope w ith thoroughly or the rains which soften the soil may be 
■latoi 

The natfve plough is simple in construction, light, and of easy 
draught and shaped for shallow work which is all that is required for 
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the rice plant. Tractors are cumbrous in the padi fields, complicated 
in construction, costly to purchase, expensive to work on small areas, 
require constant supervision ami are apt to dig themselves in when- 
ever they strike a soft pocket of soil, still they have useful points in 
their favour in being able to furrow and turn hard soil and to work 
more rapidly than the buffalo. 

On the opening of a new padi experiment station at Pulau 
Gadong in Malacca in VJ22 the land selected was hard and had been 
under lahing for at least 10 years and thus offered a good tost 
for tractor ploughing. 

In 1922 a block of 5 acres was ploughed and harrowed with a 
Fordson tractor, thanks to Messrs. Wearne Bros., Ltd., who kindly 
offered to do the ploughing, free of cost, as a demonstration. While 
the * Fordson * ploughed the land well — in fact too well, the furrow 
being rather too deep for the first season’s growth of padi on previous- 
ly uutilled land — the work proved much more costly than was anti- 
cipated, though the condition of the land was somewhat adverse and 
the driver was unaccustomed to ploughing. The land was ploughed 
at the rate of 2 9 aci^es per day of eight hours at the calculated cost 
of $11. oO per acre. The slow working was mainly due to the in- 
exjierience of the driver in the handling of the machine, particularly 
the plough, coupled with the rough nature of the soil which was 
packed with lalang roots and the smallness of the land divisions 
necessitating frequent turnings which cost fuel and wasted time. 

According to Mr. Fairweather (the Field Officer who conducted 
all the trials) subsequent plougbings could probably have been done 
at a cost of $8/- to $9/- per acre and at an increased rate, especially 
if the driver in the meantime gained more experience in handling the 
plough, and considering that occasional obstructions had been removed 
during the first ploughing. 

The calculated cost of harrowing and cross harrowing, that is, 
two harrowings, w'as $2.o0 per acre, so that if $8 50 lie regarded as 
the cost of ploughing previous tilled land, the cost of preparing the 
land for planting should he less than $11 00 per aere, to which must 
1)6 adde<l the expense of making batos and the establishment of 
nurseries. 

Some acres of additional new land were ploughed in 1923 
using a caterpillar type of tractor — the Cletrac — kindly lent by the 
Agriculturist for the occasion. This tractor proved vei’y troublesome 
at first but with a change of driver did very good good work except 
when soft pockets were encountered when it dug itself in just as effec- 
tually as did the * Fordson.’ 

Ploughing and harrowing costs with the ‘Cletrac’ were ranch 
the same as in the case of the ‘ Fordson, ’-though actual figures are not 
available. The ‘Cletrac* disc harrowed land which had been plough- 
ed the previous season at the rate of an acre per hour. 

Of course, these tractor working costs do not include cost of 
machinery or its transport or interest on capital or depreciation or 
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suparv s on, all items which , would very appreciably mcrea^ the 
working cpst parfcjcularly on a small area. 

In contrasty buffalo ploughing costs in Malacca haVe been \yorked 
out by Mr. Fair weather at per acre including depreciation of 

buffalo an,! implements, (though contractors always want $8/- to 
1 10/“ per acre) and harrowing and lolling each at about the same 
rate as ploughing. While costs of Malay labour and assessment of 
depreciation on buffalo and implements are difficult to calculate, the 
work of ploughing takes a Malay 5-G days, harrowing 3 days, and 
rolling 1-2 days, or in all 9-11 daj’s labour per acre. 

Malay contract rates for ploughing, harrowing and rolling take 
no cognisance of the arduousness of the buffalo's task but are merely 
based on the number of days’ work each operation is likely 
to take and hence their complete contract rates for preparing the land 
vary between $1G/* and $23/- per acre, whereas all these operations 
have been accomplished, using Departmental buffaloes and paying 
wages at the rate of 50 cents per day of 5 hours, at a cost of $5/- 
(exclusive of cost of upkeep of buffaloes). From the Malay stand- 
point the depreciation and upkeep expenses of keeping a buffalo are 
immaterial, as is depreciation of implements which they usually 
fashion themselves and which often last a very long time. 

Thus the preparation of land for padi planting using buffalo 
power costs about $5/- per acre if the cultivator owns his own buffalo, 
and if lie has to rent a buffalo (the rent may amount to $3/- or $4/-) 
about $9/- per acre, whereas using tractor power tlie same work costs 
$11/- per acre, without allowing for any but actual running costs. 

Hence the economy and suitability of using buffalo in preference' 
to mechanical power, under existing conditions of padi cultivation, is 
very apparent. 

Tractors may have a future in padi cultivation on large areas 
where the soils are fairly hard and where irrigation is controlled, 
especially for harvesting purposes, but they are essentially implem- 
ents for use on large areas and are only available to capitalists, and 
as such their adoption is very remote even if co-operation should 
succeed in overcoming the existing poverty of the average padi 
planter. 

Much of the information on which these brief notes are based is 
obtained from the files of the Chief Field Officer, to whom thanks 
are tendered. 

Beceived for publication 20ffe April 1935. 



MANURING OP HEVBA BRASILIENSIS. 


By F. G* Spring. 

E xperiments on the manuring of Hevea have been conducted 
in Ceylon, Malaya, South India and Sumatra, but the reeults 
obtained do not indicate that the application of artificial ferti- 
lizers will bean economic proposition in respect of increased yields of 
latex, except in certain circumstances. 

Most Malayan rubber estates have been opened up from areas 
which have been under virgin jangle for generations and the fertility 
should be maintained under rubber cultivation without having to re- 
sort to fertilizers if precautions are taken to conserve the surface soil. 
The plantation rubber industry is of recent origin consequently such 
land has been in cultivation for a few years only. There are except- 
ions in which rubber cultivation has succeeded other crops such ns 
coffee, gambler, pepper, pineapples, sugar or tapioca ; the soils on such 
areas were partly exhausted previous to the planting of rubber, chiefly 
owing to the loss of surface soil caused by lack of suitable methods of 
conservation. It is probable that the average soils in Malaya are 
sufficiently fertile to maintain good growth and yields of rubber for 
many years and that we have not yet reached the stage of diminishing 
returns. If this is so, it is not surprising that manurini experiments 
have given indefinite results. On the poorer types of soil, however, 
it 18 reasonable to suppose that increased yield would be derived from 
the application of artiflcial fertilizers. A system of manuring for 
annual crops is more easily determined than for permanent crops, 
particularly in the case of the rubber tree. The effects of the appli* 
cation to soils of fertilizers containing certain plant foods on the yield 
of fruit, grain, or roots are known, in the case of soils deficient in 
in such constituents, but the influence of such constituents on yield of 
latex, the significance of which in the metabolism of the tree require 
further investigation, is still problematical. It is generally agreed 
that the rubber tree does respond to manuring in respect of growth 
and foliage, but little information is available as regards the effect on 
the yield of rubber. Assuming that there is no appreciable increase 
in yield in the beginning, this is no proof that the continued appli- 
cation of fertilizers would not ultimately he responsible for an increase 
in crop. If there is a continued falling off in yields from good land, 
it is very necessary to search carefully for causes before resorting to 
the use of fertilizers. Previous H. A, P. M. experiments on six to 
eight year old rubber indicated no beneficial results from cultivation 
experiments. Except on certain soils, in which the addition of lime 
improves the physical character of the soil, or with the object of 
encouraging the growth of leguminous cover crops, it is questionable 
whether the rubber tree responds to liming. A notnial acid soil may 
suit the rubber tree. 

The high temperature, humidity and large annual rainfall in 
Malaya cause more rapid decomposition of the soil than occurs in 


143 



temperate zotie$» rezM?ering plant fop<l more rapidly available. Maoii*^ 
rial experiments on the rubber tre^ require special cooaideratibn since 
there are so may factors which may influence the yield that it is 
diflicult to plan field experiments which will reduce the experimental < 
error to a niinimum. Factors to be considered are^ size and number 
of plots, variations in the soii« tapping system and quality of tappings 
uniformity in growth, distance of planting and variation in imlividnal 
yield of trees* 

Preliminary records of yields in the various plots require to be 
taken previous to the application of manures when experimenting 
with mature rubber trees. The chemical analysis of a soil is a guide 
to manuring but it should be considered in conjunction with other 
factors. The result of the experiment should be judged by yield, 
girth, examination of bark, foliage, resistance to disease and the 
general appearance of the trees. Yield is the all important object to 
be attained, but it is wise to record other observations ns they may 1 h> 
responsible for enabling definite conclusions to be recordeil in later 
years. Ahhongh with our present knowledge the use of artificial manu- 
res on average land cannot be recommended as a general practice, 
there is no reason why experiments should not. be carried out in order 
to gain more information. A single test is only of value in relation 
to the particular type of soil on which the experiment is conducted. 

A series of trials, conducted on different soils, in a scientific manner, 
in various parts of the country is requited. 

The trees which are most likely to be benefitied by manures are 
those growing on ( t) light soils deficient in humus, (S) sandy soils, 
(3) poor laterite soils, (4) soils which have been under long culti- 
vation previous to the planting of rubber, and ( 5 ) soils such as those 
described in the experiments carried out in Sumatra in which the 
absence of ammonification and nitrification was recorded. 

If any estate manager contemplates manuria) work it is advisa- 
ble that he should consult the Department of Agriculture in rcgaid to 
the planning of field experiments. It might here be mentioiud that 
practically most fertilizers are now obtainable in this country or from 
India, 

The question of green manuring is not discussed in this paper, 
since it is proposed to deal with this subject in a later article. 

It will be of interest to review briefly some of the previous work 
on the manuringof Hevea but no assurance can be given that the 
results in other countries will be (Stained in Malaya since conditions 
may differ particularly in respect of hnmidity, rainfall and soil. 

Anstead(l ) reports that the result of practically all such experi- 
ments so far conducted has been that unmanored plots giv^e quite as 
good yields as manured plots. 

j r'>. 

(1) MttBnring ftf bmilieiwi,. K D. Amliad, Th« AvricBltiiral Jounuti 
Vo}.XlIM9{8, pikge 660. 
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Bryce and Gadd(2) writing on this subject state that, of the 
many manurial experiments carried out on rubber, no one experiment, 
to their knowledge, has indubitably proved that the application of 
manures has increased the yield of rubber. They state that the 
application of manure increase the growth and general vigour of the 
trees, since it is possible to distinguish manured from unmannred 
fields by their general appearance. 

An experiment conducted by Spring (3) showed that over a 
period of four years (two applications of manure) the total increases 
of girth in the manured plots in every case, exceed that of the 
controls. 

The latest results reported by Grantham (4) are of special inte- 
rest. The experiments were carried out on the soils of the H.A.P.M., 
viz., the red liparite tuff sedentary soil and on the various types of 
white alluvial soil. Grantham's summary of his results is as 
follows : 

The white soils responde^l remarkably to the application of 
sodium nitrate, calcium nitrate and ammonium sulphate and the 
typical deterioration character. stic of the older rubber on these soils 
was arrested. By repeated applications, the trees were improved until 
they equalled the trees on the good red soil in yield and appearance. 
The effect on the bark renewal was also pronounced and to this is 
probably to be attributed the fact that a single application produces a 
more prolonged effect on yield than on appearance. Sodium nitrate 
gave no effect on the red soil. 

The use of basic slag (Thomas phosphate), potassium clotide 
and lime was without effect on the white soil or on the red soil. 
Superphosphate was actually harmful, probably owing to its acidity. 

Green manuring with mimosa was also without appreciable 
result on the white soils. 

Attention must be directed to the fact that the results described 
above have been obtained on the special soil types peculiar to a part 
of the East Coast of Sumatra, and it by no means follows that 
similar results will be obtained on other soil types. It is necessary to 
carry out field experiments on each characteristic soil type, before 
proceeding to ))ractioal manuring. 

Grantham in his general discussion of the results reports : — It 
is evident that the deterioration which normally results from the more 
intense competition for nutriment in the older rubber on the white 
soils is entirely due to one factor, viz. nitrogen starvation* Once this 


(2) Dejiartment of Agriculture, Ceylon, Bulletin No, 63, page 70. Yield and 
Growth in lleve* bresiliensis. G. Hryce and t . H. Gaud. 

(3) Matiurtal Experiments with Young Rubber at Kuala Lumpur. .Agri* 
cultural Bulletin, P, M, S. Voi IV, No, 4, page 105. F. G. Spring. 

(4) Uanurlal Experiments on Hevea. Archief, Jaargjuig No. 8 AuguBtus 

psge 501, X Gratithain. 
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deficiency has been satisfied by the application of an available form 
of nitrogen, the growth and yield of rubber becomes fully equal to 
that on the red soil. If it is not satisfied deterioration is progressive. 
One application of nitrate is sufficient to arrest the deterioration for 
8 or 4 years but> for actual improvement^ applications at shorter 
intervals are necessary. It is probable that the most economic lesult 
is obtained by the application of 5 lbs. of sodium nitrate or 4 lbs. of 
ammonium sulphate per tree once in two years, although yearly 
application may attain the maximum result more quickly. Bo far no 
deterimental effects on the soil have been noted from intensive manur- 
ing over 5 years. 

The reason why nitrogen starvation occurs in the white soils is 
not entirely clear but it is probably connected with the low bacterial 
activity of the soils as regards aminonification, nitrification and 
nitrogen fixing. It is also probable that this low bacterial activity is 
responsible for the failure of green manuring to produce results. 
Green manures certainly form nodules (many more on the second 
crop than on the first) but the nitrogen fixed presunnibly does not 
become converted to an available form. The impermtuble nature of 
much of the surface soil and of practically all the subsoil, due to this 
colloidal content, produces conditions more tavourable to de-nitrifica- 
tion than to nitrification. Where nitrification is good, as in the low 
peaty clay soil, there is no nitrogen starvation. The case of the red 
soil is somewhat anomalous as it also has a low bacterial activity^ 
but there is a much greater volume of soil available and the root 
system is so much better developed owing to the absence of any 
impermeable subsoil or high ground water level that the tree is prob- 
ably able to obtain a sufficient quantity of nitrogen. Certainly there 
is no nitrogen starvation or other deficiency on the red soil.” 


ReceAved for publication Zlst March^ 1925. 



NOTES. 


(a) Dkspatch of Rubueu Samples to the Department 
OF AgRICULTIIUB Foil EXAMINATION. 

The attention of manag<»rs of estates and others who send 
snm pies of rubber to the Departinoot for examination is directed to 
the following Gazette Notification* ■ *E.M. 8- Government Gazette 
Vol. XVI No. 2fi of 12th December, Ji;24, page 2860, Notification 
No. iSj38 which reads as follows : — 

In exercise of the powers vested in him by section 17 of “The 
Customs Enactment, 1923'’, The Chief Secretary to Government 
hereby prohibits the importation of unvulcanised rubber into the 
Federated Malay States with effect from the date of this notification. 

This prohibition shall not apply to — 

(fl) Samples of un vulcanised rubber not exceeding 11 pounds 
in weight sent by parcel post and marked “ Rubber Samples.” 


( k ) RrBRER Loop Shock Absorhers. 

A useful new application of rubber described in “ The Rubber 
Age” HI. S. A) Vol. XVI No. 10/1925 is a shock absorber which 
consists of a band of rubber about 3 inches wide and Vi inch thick. 
The length of the strip will depend on the clearance between the 
frame of the chassis and the axle. The strip is looped under the axle 
and the ends are attached by means of a clamp to the frame of the 
chassis. 

These absorbers are stated to be the least expensive spring check- 
ing device on the market. The manufactured straps are specially 
compounded and will stand a pulling strain of 1000 lbs per square 
inch, and the shock absorber is stated to have great wearing qualities. 
This device is made in the United States of America and is stated to 
have been on the market for eighteen months. 

A similar device has been made by Mr. Wilkinson in Malaya 
using rubber prepared by his process, which should prove very useful 
and effective. 

B. J. E. 
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Publications of the Department of AKTiculture* 


Tlie following publications, except those out of print, may be ohtaineil on application to tht 
Of ce of the Secretary for Agriculture; and the Malay States Ini ormation Agency, 88, Cannon 
Street, K C. Ijondon. 

A remittance to cover the cost should accompany applications; otherwise the Journals will 
be sent by post, Cash on Delivery, where that system is in force. 

1 . The Agricultural Bulletin F.M.S. 

Vols. I—IV (1913-16) VIII & IX (1929*21) price $5.00 per volume. 

Vol. V (1917) Fos. 1, 2, 3, 5 & 6 „ 2.50 per set. 

„ VI (1918) „ 1, 7,8&12 „ 2.00 „ 

„ VII (1919) „ 2-6 „ 4.50 „ 

2 . The Malayan Agricultural Journal (continuing the Agricultural Bulletin). 
Published monthly. 

Vol. X (1922) Price $5.00 per volume. 

„ XI (1923) Price $5.00 per volume or 50 cents per single number. 

„ XII (1924) 

hack numbers of Vols. I — X will not he sold singly. 

Jl. The Handbook of Malayan Agriculture, price $1.00, 

Current numbers of the ^lalayan Agricultural Journal and the Handbook may be purchased 
at the Railway Bookstalls and Branches of Messrs- The Fedml Rubber Stamp Co, 

4, Special Bulletins. 

1. Notes on Terines Gestroi and other species of Termites found on Rubber Estates 
in the Federated Malay States, by H. C. Pratt, Government Entomologist, 

1909, 20 cts. 

2. Root Diseases of Hevea Brasiliends, by W. J. Gallagher. 

8. Observations on Termes Gedroi as affecting the Para Rubber Tree and 
methods to be employed against its Ravages, by H. C. Pratt, Government 
Entomologist, 1910, repiint 1916, 20 cts. (Out of Print.) 

4. A Lepidopterous Pest of Coconuts, Erachartona catoxantha, Hamps, by 
H. C. Pratt, 1909. 

6. The Extermination of Rats in Rice Fields, by W. J. Gallagher, 1909. 

6. Preliminary note on a Branch and Stem Disease of Hevea Brasil ienisie, by 
W. J. Gallagher, 1909. 

7. Coffea Robusta, by W. J. Gallagher, Government Mycologist, 1910, 20 cts. 

8. The Cultivation and Care of the Para Rubber Tree (in Malay) 1910. ^ 

9. Dio-Back Fungus of Para Rubber and of Cacao, by K. Bancroft, 1911. ^ 

10. A Lecture on the Para Rubber Tree, by W. J. Gallagher, 1910. { 

11. Coconut Cultivation, by L, C. Brown, 1911. i 

12. Padi Cultivation in Krian, by H, C. Pratt, 1911. i 

13. ^ A Root Disease of Para Rubber, Fames Smitostus, by K. Bancroft, Assistant 
* Mycolo||ist 1912, 20 cts. 

i ; 


C == Cancelled 
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A eOLLAR OISBASB aP RUBBBR SBBOL1RG8. 

By a. Shaufles. 

A n intofFflting difloftse of basket seedlings of Rubber has been 
studied recently. The writer has only once previously, in 
1014, seen this disease in Malaya. 

The prominent fungus in both cases was the common Viplodia 
ep., responsible for the ** Die-back *’ of Rubber branches. The steins 
of seedlings which were 0 inches td 1 foot in height were attacked at 
the collar, about ground level. The cortical tissues were first attacked 
for about T* above the ground ; later the whole of the stem tissues 
over this area become involved, and the head of leaves finally falls 
over. 


A similar disease has been reported from Java and Ceylon. The 
description given by Fetch (8) corresponds closely with the symptoms 
observed in Malaya, but the causal fungus is given as Pestallozzia 
palmarum (Cke). No trace of P. palmaruni (Cke.) was found in the 
diseased Malayan seedlings, but both fungi, i.e. Diplodia sp , and 
P. palmarum (Cke.) are, in general, but weekly parasitic, so that it 
is probable that either fungus could bring about almost similar 
symptoms. 

The disease in Ceylon was found in nursery beds and as Fetch 
points out (l.c.) the same ground is often continuously used for 
nurseries and consequently the soil becomes sour and quite unfit for 
use in nursery beds. Such conditions favour the development of 
weakly seedlings which are unable to resist the attacks of weakly 
parasitic fungi. 

In both oases observed in Malaya, the seedlings were in baskets, 
so that the soil was used once only. Large, permanent, adjoining 
nurseries, with ordinary seedlings for stumps, were free or had only 
a few cases of the disease, as compared with the basket seedlings. 

A oat^ful inspeotion of the beds in which the basket seedlings 
wefe growing showed, in only one single case, a heavy infection 
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before planting. The remaining beds of basket seedlings in other 
situations were quite free. 

There seems little doubt that the heavy infection in wrtain fields 
WEB prinaarily due to the planting of Beedlinga^ obtained ^ 

previously infected bed. The writer is of the opinion, however, that 
a considerable number of seedlings first showed definite signs of in- 
fection in the fields and that considerations such as soil sourness 
enabling a weakly parasitic fungus to attack weakly individuals will 
not account for the whole of the symptoms observed. 

Butler (1) calls attention to a somewhat similar disease on Tea 
seedlings and though no parasite has been found in connection with 
the disease in India, yet in Java and Ceylon, a fungus has been found 
in the diseased parts* Both in Java and India, tho original cause of 
this disease has been assigned to alternations of high humidity and 
great heat. The conditions were most closely examined in India, 
and it was found that the disease (i.e. on Tea seedlings) occurred in a 
season in which there was, first a long drought with considerable heat 
towards the end* then, continuous heavy rain for about a fortnight, 
and, then several extremely hot days. During these, the disease 
became evident. The whole trouble was attributed to climatic 
changes in India, but in Java and Ceylon, the fungus present is con- 
sidered to be the direct cause, Java opinion holding, in addition, that 
abrupt climatic changes prepare tho way for the attack. 

Steinraann (3) in his recent book describes a disease showing 
very similar syrnptons. This author evidently has not met with the 
disease except in nursery beds where he says it “occurs sporadically 
only ”, and has been erroneously attributed to P, palmartim. He 
also points out that fungi of the genera Phoma, Colletotrichum and 
also Diplotha^ have been found associated with the affection, but 
proved to be secondary. 

The most im^iortant difference between the description given^by 
Steinmann (l.c.) and that observed in Malaya, is that in Java in 
exceptional cases only the young plants die off completely,’* while in 
this country, the exact opposite is found, i.e. that practically no 
recoveries can be recorded. The concensus of opinion appears to be 
that a purely physical cause is to be regarded as primary, viz. 
‘’excessive heating by solar heat”, and that the fungus is purely 
secondary and often superficial. While no definite work in the shape 
of isolations or inoculations was undertaken, the writer, while 
agreeing with the view that the primary cause is scorching, is inclined 
to attach more iniportancie to the effects produced by the fungus, than 
Steinmann. 

Steinmann says “ the cause of the disease (i.e. in Java), as a 
rule, is that the seedlings have been planted too far down in the 
ground, so that that part of the stem which is still green and not yet 
protected by cork in the bark against external influences, is*^brought 
ir.to contact with the hot uppeir layer of the greatly healed soil surface 
and is sc irched by it. “ This quotation obviously cannot apply to 
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the'eotKlitiona in this last Malayan outbreak, where large numbers 
of diseased seedlings wete found which had grown naturally from 
selected seed, and had not been removed from the nurseries. 

Abrupt changes in climatic conditions, combined with the pre* 
sence of a fungus, may possibly account for the latest Malayan attack. 
The disease appeared during a hot dry period in December, rather 
unusual weather for Malaya at this time of the year. Wate/ing, two 
or three times daily was being undertsken, and in the writer*s opinion, 
the soil in the baskets containing the diseased seedlings was being 
kept much too wet. Such conditions would probably result in pro- 
ducing a state in the host plant, which would favour the entry of 
such a fungus as the Dtjdodia sp. under consideration. 


Treatment was advised in the report as follows:— 

Nursery beds containing few diseased seedlings, w^ere to be re- 
m )ve(l carefully from the vicinity of the heavily infected bed. When 
removal Avas complete, after thorough insfiection of lifted plants to 
prevent leakage of diseased plants, the heavily infected bed was to be 
treated. All diseased plants in this bed were to be lifted and immers- 
ed in a receptacle containing 5% Iziil. After thorough immersion 
for a minute or two, the plants W'ere to be placed in a box prior to 
removal for burning. A count had to bo kept, as far as possible, to 
obtain some idea of percentage infection. After this treatment, a 
second inspection was to be made ten days later and diseased plants 
removed as before, and a count again taken. If the percentage infec- 
tion decreases considerably no further treatment is required. It was 
recommended that no w^atering of the Ixid should be undertaken, 
except in ca.se of wilting owing to prolonged dry weather. 


Owing to the absence of a Resident Manager on the estate the 
above scbeiiie would have taken some tune to put into operation. In 
order to expedite control arrangements, the Manager decided imme- 
diately to sprav the badly diseased bed with 5% Izal. The result of 
this spraying wnis that all badly diseased plants died, while the healthy 
ones survived. On this result, lightly infected nursery beds >vere 
subjected to the same treatment and no losses of healthy plants are 
t3 1)6 reported. 


Although in this case, spraying with o% Tzal does not appear to 
have done damage to healthy seedlings, the writer would urge caution 
regarding the use of more than a 2 j% solution, for cases of burning 
have been observed, using stronger solutions. 

Treatment in the fields which show^ed numerous diseased plants 
has to be considered in relation to the possibility of the soil becoming 
infected with the spores of the fungus in the neighbourhood of 
diseased plants ; healthy supplies might then become infected fairly 
quickly. To remove diseased plants, the baskets and soil containing 
the plants were lifted carefully and taken away for burning. The 
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soil about the hole was opened up and lightly sprinkled with lime. 
The ground was allowed to remain open for not less than a week» 
when the lime was well mixed with the soil before resupplying. 

The above measures Were completely successful and the disease 
has now disappeared. 

... Fungi and Disease in Plants, 1018. Page 4^4.^ 
Thacker, Spink Sc Co., Calcutta and Simla. 

.. The Diseases and Pests of the Rubber Tree, 
1921. Page 163. Macmillan it Co., Ltd., 
London. 

... Diseases and Pests of Hevea brasiliensia in 
the Duteli'East-lndies, Page 73 -75, 

( Dutch Text). 


Beceived for publication 23rd May 1925. 


(1) Butler, E. J, 

(2) Petch, T. 

(3) Steinmann, A, 



STCOIBS eiv HBVBA LATBX. 

III. Pbotbins and Allied Bodies. 

By W. N. C. Bblgkavb. 

I N continuation of former studies on latex constituents’ work has 
been carried out on the manner in which the protein nitrogen 
in latex is distributed. Owing to the peculiar difficulties pre- 
sented by Hevea latex the results are unsatisfactory and incomplete, 
but it is felt that they may serve as a guide to future work, and are 
therefore placed on record. 

At the outset it must be realised that any study of distribution 
based on results obtained after coagulation^ will give a true picture 
of the distribution actually existing only in so far as change at the 
time of coagulation is avoided. 

Bacterial action may be avoided by adding sufficient acid (2% of 
acetic) to bring about rapid coagulation and then warming 
slightly (not above 45^ 0) to ensure rapid and clear separation of 
serum. By this means the whole operation can be completed in one 
hour from the time of collection. The weak acid present is unlikely 
to bring about hydrolysis to any serious extent. There remains the 
question of the action of proteolytic enzymes. So far unlike many 
other latices no such enzyme has been recorded in Hevea latex, and 
the writer, as a result of experiments to be described later, 
is satisfied that no enzyme exists in latex active enough to bring about 
serious changes in the composition of the nitrogen bodies within the 
time limits of the experiments which follow. 

Qualitative. 

On coagulation of latex it is well known ^ that part of the N 
is taken down by the coagulum, while of the remainder left in the 
serum part is accounted for by a heat coagulable protein (which may 
also be obtained on neutralisation.) Heating at the neutral point 
causes no farther precipitation and therefore meta-proteins must be 
taken to be absent. Half saturation of the serum with ammonium 
sulphate gives no precipitate but full saturation does ; according to the 
usual classification, the body precipitated is a secondary albimiose. 
There remain amides and amino-acids which may be demonstrated in 
the usual way. 

Quantitative. 

Following the methods which Osborne and others ® have 
applied to the proteins of alfalfa — the following procedure was 

adopted : — 

(a) After rapid coagulation as described above the rubber was 
passed without washing through a creping machine 
and the serum collected. 


♦The writer has, unlike Hauser,- been unable to obtain satisfactory 
filtration of latex through ceramic or other filters — unfortunately Hauser has not 
given details of his filters. 
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(b) The crepe from (a) was soaked in 95^ alcohol for 5 

minutes then recreped, the alcoholic liquor being repeat- 
edly poured over the rolls. ’ 

(c) The crepe from (b) ivas soaked in ,3% aqueous Na OH 
and treated as above. 

(rf) The crepe from (o) was heated for 6 minutes with 3% 
alcoholic Na OH and after cooling was treated as above. 

The first aqueous serum was then mixed with an equal volume 
of 95% alcohol and the precipitate after settling collected and washed. 
Lead acetate was added and after removal of the precipitate of 
albumosos etc., mercuric acetate and sodium carbonate after the 
method of Neuberg to precipitate amino-acids. The lead and mercury 
precipitates were decomposed in the usual manner withH^SO^ and 
HsS respectively. 

Kjeldahl determination gave the following results : — 

Taule I. 

2000CCS latex (approx. D.R.C. 40%) containing 5.49 grs. 
nitrogen = 0.27 %N. 

% of total N. 


< 

Total Nitrogen in Ist serum. 

1.6 

in latex, 
grs. 38.4 

„ „ 2nd „ (cold alcohol) 

.08 

l.G 

n »» 3rd ♦, „ aq. soda) 

.25 

4.6 

„ „ 4th „ (hot ale. soda) 

.20 

4.8 

Nitrogen in rubber after above treatment 

2 5 

„ 46.8 


Evidently the subsequent extractions in the case of rubber do not 
remove any significant quantity of material — the method was there- 
fore discarded. 

Aqiieotis Serum — (o) 

Four successive lots were treated and gave results shown 
below 

Table 1L 



I. 

ii. 

III. 

IV. 

Yol. of latex, ccs. 2000 

3000 

3000 

8,600. 


grs. %> on 

grs. % on 

grs. % on 

grs. « on 


latex. 

iatex. 

latex. 

latex. 

N. content of latex. 5.4 0.27 

8.0 .866 

7.8 .26 

22.4 .26 

*> 

in aq. serum 1.6 38.4 

2.? 38.6 

2 5 32.0 

7.44 33.1 


of N. in 

% of N. in 

% of N. in 

%of N.in 


Serum 

Serum 

Serum 

Serum 


„ alc.coag. 0.06 3.8 

0,11 4.1 

0.09 .36 

0.382 5.14 


protein r 





»,Pb.Ac.ppt0.133 8.3 

0.48 16.6 

0.36 14.4 

1.05 14.1 


,,Hg.Ac.ppt.0.6 31.2 

0.47 17.4 

0.53 21.2 

1.97 26.4 

Residual N. 

0.8 29.7 


2.3 39.8 



C6.7 


76.0 

'*Precipit.4tion with acid Hg. CL 

after Hg. Ac. 

gave negligible quantilien 
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With the exception. of sample 1 in which precipitation with Pb 
Ac was apparently incomplete, the figures appear to be within the 
limits of the large experimental error due to dealing with small initial 
quantities of somewhat indefinite substances. 

Taking as a working figure the nitrogen in serum to be 83% of 
total, distributed-protein 4% albnmoses 14% amino-acids, amides etc. 
20% and the whole of the residual nitrogen in rubber treated as in 
Table I to have been in protein form we have on. the original latex. 


Protein 



% 

47.3 

% of total N. 
in latex, 
say 50 

Albumoses 



4.6 

5 

Amino acids etc. 


- 

6.6 

.. 7 

Nitrogen extracted 
and alkali and 
determined 

by 

not 

alcohol 

further 

10 

10 


72 % 


The figures, approximate as they are, show what might be 
expected in the normal course of protein metabolism and do not 
indicate any special function for the lower products. 

The latex used was obtained from mature trees at different 
periods under different system of tapping — no variations were noted 
which could be assigned to differences in tapping systems. 

The Constitution of the Pkotbins and Derivatives. 

The difficulties encountered in separating and purifying large 
quantities of protein from serum together with the lack of certainty 
that a limited number of hydrolyses can give accurate information as 
to Constitution*' put out of consideration any attempt at separation 
and estimation of the component amino-acids of original protein. 
All that has been attempted has been, a rough separation into large 
groups and no claim is made that accuracy has been achieved even in 
this. The main object of the work, however, was to obtain results 
which could enable a very broad comparison to be made with other 
proteins — and to say for example whether latex protein contains a large 
amount of non-amino nitrogen like gliadine — or a high diainino 
content like protamines. 

After a number of standard methods of separation had been 
tried, with unpromising results^ resort was made to the recently 
published carbamate method of Kingston and Schryver'' w^hich 
appeared to be applicable to small quantitiest For details reference 
should be made to the original* The essential points of the process 


* See in this connection the variable results possible with even very 
highly purified gelatine— Knnggs and Scbryver-lnvestigations on gelatine 
VIIl Bjochem. Joun. No. 5, p. 1106. 

t It should be noted that Kingston and Sohryvsr do not claim that this 
process, in its present form, is complete. 
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are — the protein is hydrolysed with sulphuric acid, the excess of acid 
(and humin nitrogen) is rea>ove<l with baryta — the dicarboxylio 
acids are removed by precipitation of their barium salts with alcohoU 
the greater part of the rest of the acids are then precipitated by 
passing GO^ and addition of baryta under stated conditions ; the 
diamino acids ai*e precipitated from the decomposed carbamates by 
phosphotungstic acid — and the mono achls separated by alcohol, 
leaving pipeline in solution. 

Two determinations with the same preparation of serum protein 
gave fair agreement. 

Results are given below for protein obtained by insolation of 
crepe after Spence and Kratz, and for serum protein — alcohol preci- 
pitated, after acid congulation and amino-acids (obtained as above). 
No attempt was made to deal with the lead acetate precipiUite owing 
to the very mixed nature of this product. 

Table III. 


Rubber Protein. Serum Protein* 





I 


11 




% of 


% of 


% of 



total 


total 


total 

Quantity. 

25 grs. Nitro- 

25 gi‘s. 

Nitro- 

.50 grs. Nitro- 



gen. 


gen. 


gen. 

Total N. by Kj* : 

- ^.7!)* 


2.20^ 




Humin N, and some i 

AS- 






partic acid 

- .41 

1 f.4 

.5 

22.7 

— 

— 

N. as dioarboxylic acid 

- .16 

6.2 

.162 

7 35 

0 96 

8.3 

N. as diamino-acids 

- .11 


.07 

3.18 

0 29 

6.6 

Glycine 

- .041 

1.7 

.021 

95 

. 1 Kr> 

1.3 

Other monamino-acids 







and hydroxy- proline 

- ,212 

7.6 

.149 

6 8 

.309 

7.2 

Proline 

.27 6 

<>.9 

.180 

8 2 

.254 

5 9 

Non-carbamating 

- .15 

5.;] 6 

.055 

1 {\ 

.1 15 

3 3 


In order to test the completeness of separation — further determi- 
nations were made of the nitrogen in fractions by Van Sl>ke*s 
method. This gave the following, per^centages of amino-nitrogen. 


Table IV. 



Rubber Pi’otein 

Serum Protein 


% of N. in fraction 

% of N in 


by Kjeldahl. 

fraction by Kj. 

Dicarboxylic acids 

99 

102 

Di-amino „ 

24 

34 

Mon-amino „ 

63 

85 

Glycine „ 

73 

92 

Proline „ 

69 

i ;> 

Non-carbamating 

78 

trace. 


* As prolonged purification was not curried out both the serum and 
rubber proteins contained a fair amount of ash. This explains the fact that 
the N. content is lower than usual. 
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Ihe amino-acid solution. 


Preliminary rleterini nations were made with the mercury -acetate 
solution in Sample IV of Table I. These gave 


Table V. 


N. by Kjeldahl 
Amino N, by Van Slyke 
Amide and NHg, N 
I)i amino N. 


%ot 

... .5:1 grs.total N. 

... .23 „ or 

... .14 „ ,, 25% 

... .03 „ 0% 


An attempt was made to effect further separation by the caiba- 
mate method. 


Table VI. 


Total Nitrogen by Kjeldahl (4000 cca solution) 
Amino Nitrogen by Van Slyke 
Nitrogen as NHa 
Amide Nitrogen 


17.4 grs. 
8.1 = 18.2% 
3.3 - 19.0% 
1 3 - 7.5% 


The whole was hydrolysed by boiling with dilute acid and 
warmed in vacuo with very slight excess of Ba(OH ^2 till NHs 
ceased to be evolved— then treated as the protein above. 

Nitrogen by Kj. % of total 
Nitrogen in 
eacli fi action by 
Van Slyke. 



grs. 



Dicarboxylic acids 

... l.f)8 

9.T 

73 

Diamino acids 

... 1 55 

8.9 

31 

Monoamino etc. 

... 1.98 

11.4 

88 

G lyc’ine 

2 58 

1 l.b 

35 

Pro line 

... .20 

.8(i 

77 

Non -carbarn ating 

... 1.5.5 

8.92 

39 

The Van Slyke figures make 

it perfectly 

clear that 

notbi 


n complete separation into groups has been acliieved ; further a great 
nitrogen loss has taken place on the other hand it appears not un- 
reasonable to assume that the figures are siifliciently accurate foi the 
purpose stated above, viz, to ascertain whether any unusually large 
quantities of any one group exist. This has not been found to be the 
case. 


The writer at any rate feels that further time spent along this 
line cannot be justified in the present state of our knowledge of latex. 
It will be noted that no discussion of the reason for the low nitrogen 
content of rubber has been undertaken; this must await a better 
method of separation than that of insolation. 
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Summary. 

1. The distribution of nitrogen among the proteins, albumosea, 
amino-acids and amides has been investigated and found to be what 
might be expected from normal metobolic processes. 

2 , The constitution of the proteins by groups of amino acids, 
and the distribution of nitrogen in the amino acids themselves has 
been investigated, and as far as the results obtained can be accepted 
as giving a true picture, no unusual features are presented, 
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NOTES ON MISeELLANEOES INSERTS IN 1924. 


By B. a. R. Gater. 

r I ^HE following notes of observations made on some of the insects 
f which passed thioiigh the laboratory during the year 1921 are 
supplementary to the annual report for that year, and include 
details which could not he incorporated therein. 

Little is known of the economic insects in Malaya, and many of 
the groups are still almost unknown systematically. Hence laige 
numbers of insects hitherto unrecorded in this country are found 
every year, and in many cases, especially among the smaller insects, 
new species are found. Some of the insects recorded as of economic 
importance, i.e., w’hich have been found damaging plant or other 
material, are present in small numbers only, and constitute very 
minor pests. On the other hand such insects may increase if suitable 
conditions arise, and they may be imiiorted into other countries 
without their natural enemies, in which case they have every chance 
of becoming serious pests. These notes are published from the point 
of view of general interest in the occurrence and distribution of spe- 
cies, and as a guide to other countries in regard to insects which 
might lie brought in from Malaya. In some cases considerable 
damage was caused in this country and the notes will therefore be of 
interest to Field Officers and Planters, giving some idea of w’hat they 
may expect if the crops mentioned are planted in their districts. 


A small consignment of brazil nuts was sent to this laboratory 
for examination, and showed the presence of numerous borers, all of 
whicli, how(‘ver, cannot he considered as primary. The Platyrrhinid 
Araprrnisf(is( icnlatus^ dc Cie,vv \\i\s present in some numbers, and 
the 'renehnonid Al phitoh/ us laerh/aius, F. was a^so present. Three 
small moths emerged from the sample : Setomorp/ia rniplla, Zell, 
('rineidae) Dpcadarrhis leHcopOQoUy Meyr. (Lyonetiadae) and 
fjuhdia Hiihoijramma , i\Ieyr. (Cosmoptei ygidae). The Gelechiad, 
Stpf/asta varianay Meyr, was found feeding on the leaves of this plant 
in the field. The latter has been previously recorded on groundnut 
and Cassia sp. 


The occurrence on coconuts of Promerothecn ciimimjt, Baly, was 
noted some yeats ago by Burkill in Malacca. The palms were badly 
attacked over a considerable area, hut the beetle apparently died dowm 
after a time. It has not been found since that time in the Malay 
Peninsula, although common in liorneo and the Philippines. Oh a recent 
visit to Labuan coconuts were found to have been damaged by two 
Hispinids, which have since been determined as Plesispareichei, Chap. 
mk] Promecotheca cnmivgi. The latter was determined as Piovie- 
cotheca sp. in the laboratory and the specimens were compared with 
specimens of ciimivgi in the Raffles’ Museum, Singapore, which had 
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been identified by Of. Gedfci‘ 0 , and were found to be similar in all 
respects. From Burkill’s description of the damage to palms in 
Malacca it appears that it was much more serious than is usually 
associated with this insect in the Philippines^ and a watch should be 
kept for it on palms in Malaya. Unlike Plesispa reichei it damages 
mature palms and the larva is a true miner. 

Kapok has been planted as a pure crop at the Serdang Experi- 
mental Plantation, and although this plant is to be found growing 
near almost every Malay village throughout the country, it has suff- 
ered severely from pests. Hypomeees squamosus is perhaps the most 
serious leaf-eating insect, but another Gurculionid, Alcides leeuweni 
Hellr. is serious in some cases. In Java it has also been recorded on 
cacao. Eggs are laid singly inside the young green shoots, a longi- 
tudinal slit being grawed out by the female for the purpose. They 
hatch in three days and the larva appears to feed for three or four 
months before a quiescent period of three days occurs. At the end 
of this period an exit hole is made and the larva pupates inside the 
stem. The pupal stage lasts from 8 to 12 days, but the adult re- 
mains within the stem for 4 to T days before making its way to the 
exterior. Adults have been observed to begin gnawing the tender 
shoots about a week after emerging. Serious damage sometimes 
occurs if these weevils are numerous, although they appear to attack 
the weak rather than the vigorous trees. 


A Noctuid caterpillar which has been identified as Bear a sp. 
attacks the leaves of kapok to some extent, but it is at present of 
minor importance. The pupal period is 8 days. The species is not 
represented in the British Museum. Another leaf eating caterpillar 
is Dastjchira rnendosa, Hhn. (Lymantnidae) which is brown in 
colour with tufts of yellow hair on the dorsal segments. Pupation 
takes place a day after the cocoon has been completed, and lasts for 
five days. At present this is a minor pest only. 


The green semi-looper caterpillars of Anomis flava^ F. which has 
been known for some time as a minor pest of cotton, were found 
damaging roselle on several occasions. The pupal period is 6 to 7 
days. , 


On two occasions bananas were reported to have been damaged 
by a Chrysomelid of the sub-family Eumolpinae, Nodosioma sp. 
This small brown beetle feeds on the epidermis of the young leaves, 
but does not appear to be serious. The species is unrepresented in 
in the British Museum. The butterfly, Amathusia phidipjmSf L. 
which is usually found on coconuts, was taken and bred out on 
banana leaf. 


Maize was badly attacked by Pyrausta salentialis, Snell, the 
larvae being found in large numbers boring in the young shoots, 
flowers and unripe cobs. Sweet varieties of maize imported from 
other countries appear to be particularly susceptible to the attacks of 



this insect, whereas the common native varieties may be seen growing 
close to and snffeniig no damage. Cnapholocra ts medinahs^ (inen, 
which is an occasional pest of padi, was found on maize and was 
bred out normally. 

Chilies were attacked by i4wo///a/ci pallida^ F. and Anmacta 
Utct iuea, VjViim, (Arctiidae) The grubs of the former attacked the 
roots, causing consuler-able damage, while the caterpillars of the latter 
fed on the shoots and the ba.^esof the fruits, rendering tlnm quite un- 
fit for market. Only the green frnil.s were attacked but the large ex- 
cavation made hy the larvae, exposing the young seeds, caused the 
fruits to rot before they \vere ripe. This insect has also been record- 
ed on tea and derris. 

Croton leaves were badly eaten on several occasions by the larvae 
oi Amyna punct }nn^Y, (Noctuidee), The larva, which is a serai- 
looper, is about 27 m/m long and white to yellow in colour. Two 
irregular shaped black or dark brown fasciae are situated on the sides 
of the segments except the last ; a short hair arising from the broadest 
portion of the lower fascia on each segment. A large stellar patch of 
the same colour is situated on the dorsum of eacdi segment, surround- 
ed hy four dark spots from the centre of which arise single stout 
hairs. This pest is very prevalent and spra> ing had to he done re- 
peatedly to keep it under, since it entirely defoliated the plants. 

Another semi-looper caterpillar which was fairly prevalent was 
Plaiyjd umminea, Cram, which attacked soursop. The larva is 
over 7 c/m in length when full grown, and of a dull slate-brown 
colour. Pupation takes place in foldcd-up leaves on the plant, the 
pupal stage lasting for 9 to 12 days, Boursop was also commonly 
attacked by the larvae of Pupil io mjamemnoiu L. 

Dadap iErythriua lithosperma) was severely damaged by the 
boring catei pi liars of Tera stia met iculosalis, Giien. and repeated 
cutting hack seemed to have little beneficial effect. The larva, which 
is white with a brown head, and has a number of brown papillae on 
the body from each of which aiises a short hair, bores into the young 
green shoots, which wither and die back. Evidence of the presence 
of the caterpillar is also given hy masses of excreta protruding from 
the stems. Eggs are laid in the axils of the leaves and pupation 
takes place in a strong silken cocoon within the stem. In one case 
pupation was observed to take place in the soil, the larva spinning its 
cocoon inside an earthen cell. Eryth/tua indica suffered slightly 
from Ayatluxies ostental is llhn. the caterpillars of which feed on 
the leaves. The full grown larva is about 2r> m/m long, and is pale 
green in colour with an orange coloured head. A blue-green line 
may he seen running along the hack and the spiracles are ringed 
with black. 

The fruits of rambutan (Nephelium lappaceuvi) were damaged 
by Dirliocrocis punctiferalis^ Guen. (Pyralidae) the larvae feeding 
on the seeds and pupating in the soil. The leaves of this tree were 
eaten hy the larvae of the Noctuid Tschyja manlia, Cram. 
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A fruit fly new to the collection, Daciis cucurhitae^ Coq. was 
discovered on cucumber and luffa. The ej^gs were inserted under the 
skin of the fruits, the larvae boring in all directions and spoiling the 
fruit for consumption. When full-grown the larvae leave the fruit 
and enter the soil, pupating just under the surface. This is a serious 
pest of cucurbits and prompt action should be taken as soon as the 
maggots are found. All infected fruits should be picked at once 
and burned. 


Crucifers were damaged by several insects, notably by the 
Pyralids Crocidoloniia binotal isj Zell, and Udlnla unduliHy F. the 
latter being rather more common. The larvae of the first-named 
insect eat the flowers and young shoots, while the larvae of the 
latter appear .to feed on any portion of the plant, and on one occasion 
were found boring into the midribs of the leaves. 


Beans were attacked by Lamproserna indicata, F. (Pyralidae) 
the larvae of which feed on the leaves, and by Timthaha ruftvena^ 
Walk, the larvae of which fold the leaves and feed inside. Parasites 
were found to attack the larvae of both these moths. I'na- 
thaba rufivena is interesting because Mr. H. W Siinrnonds writes me 
that he has reared this species from coconut spatbes in Fiji, whereas 
the coconut Pyralid in Malaya is a species of Tirnthaha allied to 
trichoi^ramma, Meyr. which has not actually l)eeii determined. The 
two moths resemble each other somewhat, and it has been suggested 
that the species ne^Bivtrichogramma is merely a local race of rufivena^ 
but in addition to differences in the adults the larvae are different. 


Among other insects recorded during the year the following may 
be mentioned ; — 


Nggmi i similis, Moore and Nijgmia sp. No. 1057, on China- 
wood oil trees ; Eathalia garada, Moore on cashew nut ; Margn- 
rnnia caes fills j Walk on bread fruit: As'>ta caricae, Boisd. (Arctiidae) 
on Ngai camphor; and the coconut skipper. Hidari fhrax, Hbn. on 
bamboo. 


Parasites . — Control by the importation of parasites is 
becoming more and more general as the study of parasitism 
and distribution advances. Several enquiries on the para- 
sites of various pests have been received by the Entomo- 
logical Laboratory during the year, and it is thought that the 
publication of a note of the parasites recorded during the year would 
be of some interest. Malaya is very rich in insect parasites, and it is 
possible to obtain quantities of material which might be used else- 
where. Unfortunately the vast majority of the parasites remains 
unidentified, but the table given below will give some idea of the 
available insects of this type. Only those hosts which have been 
definitely identified are shown, many of the batches received having 
best) so well parasitised that identification was not possible. 



Paiusites reared in 1924. 


Host. 

Sta/>e 

attacked 

Record' 

No. 

Remarks. 

COCCINKTXTDAE - 
Chilom'inea 4'pl(igiat(tf 
Swart/ . 1 

j 

Pupa. 

i:58l 

Chalcidoid. 

Hispinae — 1 




Plesispa reichei. Chap. - ! 

Kgg- 

1855 

Chalcidoid. Bee special Bnl- 

1 

M nipa^ Maulik- | 

ft 

1851 

letin No. 34. 

Chalcidoid. 

Dynastinae — ! 

1 



Oryctes rhinoceros^ L- j 

Larva.! 

1132ti Pupal period 8 days. Bar- 

»» M • ’ 

j 

1 

tt ' 

J cophaj’id. 

14 not* Sarcophagid, 

M ft " 1 

; 



Pkntatomidak — 

i 

i 


Scotinop/iara coarc- 1 

i 

1 


tala, F. - 1 

e«k- ! 

9 on : 

Chalcidoid See M. A. J. 

Scotinophara coarc^ > ! 

tata^ F, - Xyinph, 

, * 1 

1234+' 

! 
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COIIEIDAK— 1 

Leptocansa sp. - ! 

Egg. 

j 

1852 ; 

(Uialcidoid. 

» » “ 

t» i 

l.S.'>T ' 

tt 

Lcptocofisa acnta^ ' 

Tlinnb. - j 

Egg. ! 

1 

1917 : 

Chalcidoid- 


Papidionidae— I 1 ! 

Pajnlio ag(nnemiinv,Ij. iLarva. I 1958 112 from oiio larva. Bra- 



! 

1 

^ eonid. 

Amatht^hiidak — 

i 



Dt scophora ?i^'c//o,Fldr. 
A math u si a phi dip- 

1 Pupa. 

1931 

j 20 from one pupa. Tachiuid 

pus, L. 

Larva 

119.-) 

Tachinid. 

IIesi»k|{II1)AR -- 



1 

Chapra mathias, F, - 

Larva 

1790 

; Tachinid. Thelaira sp. ? 

>9 

! 

LS.K) 

Bi acorn d. 


t* I 

1 935 

(Uialcidoid. 

Uidari thraXy 11 bn. - ] 

tt ' 

0.58 i 

Tachinid. 

»» M 

1 

tt 

120411 

i 

j 

Pupal period 13 (lavs. Bar- 
cophajiid. 

Erionota thrax, L. 

tt 

1859 1 

i 

i 

Braconid, A 2 mntclps sp ? 




Pauasiteb ueakei> in 19-i4. — (contd.) 


Host. j 

Stage 

ittacked 

Noctuidak — 

Amyna jmnctnw, F, - 

Larvn. 

Spodopiera pecten, 

Giien. 


Lymantiutdak — 
*Dasychim grossa, 

Pag. 

Pupa. 

Ni/ymia aciutillcuts. 
Walk. 

Larva 

Nygmia scintillans^ 
Walk. 

i 

Ntfgmia scintillans, 
Walk. 

»» 

Sphixgipak — 

Acheron ti a styXf 

Westw. 

KSS. 

S\TrTTlNIIDAK — 

AttiicuH atlas, L. 



»♦ 

n »» “ i 

tt 

Pyuvudar — 

Psara hipunctalis, F.- 

Pupa. 

>» M 

Larva 

,, Walk.- 

#» 

Psara subma ? gi naUs, 
Swnh. 

»» 

Lanipro^ema diemen- 
alls, Guen. 

»» 

Lavipro^ema dicmen- 
alls, Giien. 


Lamprosema diemeit- 
nils Gnen. 


Lamprosema diemeU’ 
alts, Gnen, 


Sylepta derogata, F. - 

ft 


Record 

No. 

Remarks. 

1238 

Tachinid. 

1321 

Clnilcidoid. 

1931 

Tachinid. 

1412 

22 from one larva. Ohali- 
doid. Pupal period i\ days. 

1418 

1 from one larva. Braconid. 

144:) 


1592 

GO from eggs. CbaU-idoid. 

101 1 

1 l(K> 

1 1803 

Chalcidoid. 

»» 

»» 

1591 

1932 

1403 

Ichnenmonid. 

Braconid. 

-18 from one larva. Braconid. 

150.*) 

Adult not reared. Hymenop- 
tera. 

914 

7 to 8 from one larva. 
Braconid. Pupal period 
six days. 

1322 

o to 9 from one larva. 
Braconid. Pupal period 
8 days. 

1523 

Pupal period 6 to 8 days. 
Braconid. 

1687 

1320 

Pupal period 8 days. 
Chalcidoid. 
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Parasites reared In 1924. — (contd.) 


Host 

Stage 

attacked 

Record 

No. 

Remarks. 

Pyralidb — (contd ) . 
Sylepta derogata, F. - 

Larva. 

17:)9 

Pupal period 8 days; Braco- 

»> »» 

•» 

r.'OS 

nid ; hyperparasitised. 

13 from one larva, Braconid. 


a 

194-1 

10 to 11 from one larva. 

»> n 

It 

1951 

Braconid. Pupal period 
six days. 

10 to 11 from one larva. 

CapriJiia conohylalis, 
Guen. 

.. 

iro8 

Braconid. 

19 from one larva. Pupal 

Chaphalocrocis rtiedi- 
nalisy Gnen. 


96() 

period 8 days. Braconid. 

Tiratkaba sp. nr. 
trichogramnia, Meyr. 

.. 

1483 

Tacbinid. 

j» 

»» 

1504 

Tchneumonid. ^?n/asfa sp.? 

n 

! ** 

1 1515 

,, Camj olex 

Gklechiad^e — 

Stegasta rarianaMeyr. 

Larva. 

' ir.n 

Adult not reared. Ilymenop- 

(tUA(’ILL\HIAI)\E — 

Sto)n }fh a si IS plecti ca, 
Meyr. 

1 

Pupa. 

1 

i 

: 1542 

! 

ter a. 

1 Proctotrypid ? 

Lyoxktiadak ^ 

* Phyllormstis citrcUa, 
Stt. 

Pupa 

' i5:*m 

1 

2 from one pupa. Chalcidoid. 

^ Ph i/llocn i si i s cUrella, 
Stt. 

! 

•’ 1538 

; Adult not reared. Hymenop- 

Aguomyzidar- 
^ . 1 qrom t/za sojae , 

Zehnt. 

»» 

1 

1973 

tera. 

1 

! Chalcidoid. 


1 ” 

1379 

1 

1 


^Identification provisional only. 
('Parasitism uncertain. 


In addition to the above lists of parasites tho following predatory 
insects were observed : — 

The Syrphida Tschiodon scntellaris, F, and Paragua serratus, F. 
— the Noctuid Euhlemma ruhray Haraps. and an unidentified Lycae- 
nid whose larvae were predaceous on Coccids — the Coccinellids AJcsia 
discolor, F., Chilocorus politus, Muls., Ghilomenes 4 — plagiata. 
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JSwartz, and Coelophora niH'fjualis, F. TIjo parasitic and prcdatoiy 
enemies of Arto7ia catoxaiiflKv are not mentioned, being fully dealt 
with in another paper. Tii» thanks of the writer are due to Dr, Guy 
A. K. Marshall, Director of the Imperial Bureau of Entomology, and 
to the Systematic Specialists of the British Museum, for the 
identification of species. 


Iteccived for publication 19th J^Jarch, 



I^ROGRBSS REPORT ON A OAMPAIGN AGAINST 
RATS IN KRIAN DISTRIGT. NOVEMBER 
IStll, 1924-MAReH 31, 1925. 

By P. W. South and P. Birkinshaw. 

O N the suggestion of the Chief Secretary to Government a special 
campaign against rats was commenced on November 15th, 
1921 in a defined portion of the irrigated padi area in Krian. 
This campaign had three objectives in view. It was intended to 
destroy as many rats as possible before the padi harvest. It was also 
intended to arouse among local padi cultivators a greater and more 
practical interest in rat destruction by demonstrating the value of 
concerted and sustained measures for this purpose. Finally it was 
expected to provide for future use information regard ng the best 
methods of rat control. 

Organisation. 

Area. — The area selected for a commenceuK nt we? that enclosed 
by the Province Wellesley boundary on the North, the Pant Bnntar 
— Pagan Serai road on the East, the Pagan Serai- Kuala Kiirau road 
on the South and the coast between Kuala Kurau and the T’^rovinco 
Wellesley boundary on the West. This area is approxiniattdy IU),()00 
acres in extent and comprises some of the beet padi land .n Knan 
District. It is divided roughly into halves by that pail of the mam 
irrigation canal which runs somewhat diagonally not thwe&t from 
Pagan Serai to Tanjong Piandang. 

Staff . — Two European Special Officers were temporarily appoint- 
ed foi the w^ork. Mr. Lindsay Years was placed in charge of the area 
south of the main canal on November 15th and Mr. A. K. Tn>lor 
was ap))ointed to be in charge of the area north of the canal on 
December 1st. Doth Special Officers worked under the direction of 
the Agricultural Field Officer, Perak North. 

Methods.- -P(fo?o the campaign started the co-op( ration of the 
District Officer was obtained. He arranged for the active assistance 
of the Penghu lus in the area and it was agreed to ofier prizes to such 
Ketuas and others as should be recommended by the restrict Officer 
for good results obtained by their aid. 

The Executive Engineer, Krian, agreed to assist by carrying out 
with his own staff the work of rat destruction affecting the l anks of 
the canals and distributaries of the irrigation system. The arrange- 
ment was that the Department of Agriculture should provide the 
material required and, if necessary, the money for the pa>ment of 
additional labour, and that officers of the Agricultuinl Department 
w^ould demonstrate the methods to be employed. 

The Special Field Officers were made responsible for encouraging 
and assisting all cultivators in the area under their char.ge to destroy 
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rats by the use of poisoned baits, by trapping and by organised hunt- 
ing. The necessary poisons and traps were supplied by the Depart- 
ment of Agriculture free of charge. These (3ffi-*ers were also instruct- 
ed to arrange convenient centres at which rewards, at the rate of one 
cent a tail, could be paid two or three times a week for all rat tails 
brought in. 

Experiments were to be undertaken as opportunity offer- 
ed with calcium cyanide dust for the destruction of rats in holes 
in the banks of canals or distributaries, or in the ‘ batas” of 
the padi fields or elsewhere. This powder is blown into the rat 
holes from a powder gun. There it evolves hydrocyanic acid 
gas which quickly proves fatal to any rats in the underground 
run. Calcium cyanide thus acts in much the same manner 
as does carbon bisulphide, the use of which is described in Bulle- 
tin No. 5 of the Department of Agriculture, E.M.S. Carbon 
bisulphide has given very satisfactory results in the past, but is now 
unobtainable, since shipping companies refuse to carry it because it 
is extremely inflammable. It is hoped, therefore, that calcium 
cyanide may prove a convenient substitute. 

Summary of Work Donf and KFsrf/rs Ortainkd. 

1. Poisons, 

(a) Sodium arsenile, -Six cwt. of this poison was supplied and 
was distributed to all cultivators throughout the area by the Ketnas. 
The common Malay method of using a dead grasshopper as bait and 
inserting some of this poison into its stomach proved very successful, 
but the quantity of gra8shop))ers used caused the price of the dead 
insects to jump from 20 to 10 cents a hundred in a very short time. 

Various other mixtures were experimented w'itli and of these the 
following appears to have been the most successful : - 

Sodium arseiiite ... 1 part by volume 

Rice polishings ... 1 ,, ,, ,, 

Dried fish or prawn ... 1 ,, ,, ,, 

These were mixed with enough coconut oil and water to make 
the mixture bind. It was then rolled into small balls and jilared heie 
and there on the batas of the padi fields. 

{b) Banuni carJmnctte. — When work started no suppli('8 of 
this poision were available but a consignment pieviously ordered 
arrived in January and of this b20 lb. were sent to Krian, for 

distribution to padi growers as required. 

The use of these poisons has doubtless accounted for the death 
oi a large number of rats, but no exact figures can be given, because 
in the returns of tails collected no record has been kept of the cause 
of death, and also because, in all probability, a certain proportion of 
the rats killed are not found. Cultivators are prone to be somewhat 
sceptical of the utility of the poisons because the dead rats are 
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seldom recovered by the mao who puts down the poison. Bpth 
poisons are somewhat slow acting, so that the rats often run a 
considerable distance before they die. 

(o) Calcium cyanide . — A supply of 20 tins each of 51b. was 
obtained for killing rats in their holes. The method of using the 
poision has already been described. At first the necessary powder 
guns were not available but later one was obtained and a Malay was 
trained to use it. Tbe preliminary experiments with it proved 
successful. In February 12 more pumps were obtained for use by 
tbe P.W.D. on tbe banka of the irrigation system. It was found 
however, that contrary to expectation, rat holes in the canal banks 
were not very numerous, so that opportunities for using the cyanide 
were limited. Further work with this poison is contemplated during 
tbe year, when a small number of Malays will be trained to use it. 

2- Traps. —The kind of trap used was a simple form of break 
back trap, consisting of a wire spring mounted on wood. Four 
thousand of these were obtained and 500 %Yere handed over to the 
Executive Engineer. Nearly the whole of the remainder were dis- 
tributed free of charge to padi cultivators who have shown more 
interest in this method of killing rats that in any other. 

8, Orqanised Huntnig. —Very little use has so for been made 
of this method. 

4. Payment of Betvards for Tails . — Early in the campaign it 
was realised that many Malay padi growers did not take kindly to 
the idea of bringing in rats tails for a reward. In several instances 
Ketuas have carefully recorded the number of rats killed by padi- 
growers, but have refused to present tails and claim the reward. It 
was felt that this reluctance to accept rewards might afiect the success 
of the cani])aign. Consequently the Inspector of Schools was appro- 
ached and bis pernnssioii was obtained to utilise the schools for the 
payment of rewnrds for tails brought in by the scholars. This proved 
a success. The hoys ])rohai)ly began bv bringing in a few tails from 
rats caught by their fathers, hut they soon began rat catcliing them- 
selves, tra])s being supplied to the schools for this purpose. Thirteen 
schools assisted in this way and were responsible for 2S,910 tails, a 
very creditable total. The valuable assistance of the masters of the 
schools is much appreciated by the Department, As the campaign 
progressed the Malays themselves became less reluctant to claim the 
rewards and Ketuas brought in a certain number of tails. 

Rbisults. 

The destruction of rats proceeded steadily until the end of 
February w’hen it practically stopped because all the available labour 
was fully occupied in reaping the harvest. On February 23rd Mr. 
A.E. Taylor resigned and it was decided not to replace him, as a 
revised scheme of organisation for future work based on the experience 
gained, was in process of formation. Mr. Lindsay Years was left in 
charge of such work as could be done throughout the whole of 
the area during March. 



THh total number of rats reported as killed between November 
I 'lli 11)2-1 and ^Murch olstlO^o in tbo area of the campaign was 
71,01)2. Thus was made up as follows : 


Tails collected hy Schools 

... 28,{)10 

Tails brought in by Kotiias 

... 16,107 

Tails collected b> the P. W. 1). 

... 2,3.U 

Hats reported killed hy Ketuiis 

... 23,7^1 


Tl,(i!)2 


The last item I'epreFsmts accounts kept by Netnas of rats re- 
porte 1 to them as )<illed» but for which no rewards wore claimed. 
No reasons are, lK)wev(‘r, known f(n* doubting tlio accuiacy of these 
accounts. I'lie total probably do(^s not inclndo all tlie rats killed by 
poison of which a proportion worn prob.ibly not found, nor does it 
hicliulG littcis of young t)iat mav have died after tbo destrur-tion of 
tlieir paroutvS Tins result was coiisulered sutUcientlv .satisfactory to 
justify the continuation of the campaign tlHonghout the reinamder of 
this year and its (‘\tontion to include practically the whole of the 
irrigation area in Knan. There is little doubt tliat only a jiercent- 
age of this number of rats would have b^^en caught had the campaign 
not boon inaugurated. 

The campaign was started too late in the year to olitain full snC' 
cess in saving jiadi from damage, as a good deal of damage had bean 
done to tlio growing crop before work started. It will bt‘ intcuc^^ting 
to see the ellect of the work done in i educing the damage to the ni‘xt 
crop. 


Apart from the number of rats d(‘stroyed, the campaign has 
achieved a satisfactory uieasin e of success in its second ol‘i"cli\e, 
since it lias undoubtedly aroustsl the intere st of the padi gi()U(us in 
measure.s for the control of ruts. It is hoped that continuation of 
the work will liel)) to maintain this iiiUu't'st, more (Hpeciaily during 
the [ilautiiig of tiio nurseries and the suhsequent growing period of the 
next CIO]). 

Valuable experience in tlio habits of rats and the imthodsof 
destroying them has h(u*n gained, but much remnins to be learnt re- 
garding their habits at difb-rent seasons of the year. Furllier ex- 
periiiKuits witli ditrerent methods ot trapping and ]>oisoning will ho 
undiu'taki'n. Special attention will be given to the use of calcium 
cyanide which sliould prove a serviceable poison, if opportunities for 
its use in large quantities can be found. 

Wlirle this article was in preparation information was received 
that during the month of Ajiril the coolies employed hy the V. W. D. 
had destroyed J (), 15 I rats of which the majority were caught by 
organised hunting. 

Along the bottom of the banks of the water distributaries in 
Krian, lietvveen the banks themselves and the padi fields proper^ 



112 

grows a strip about 6 or 8 feet wide of 6^ rush ^ Schpns grosstis Vahl., 
known by the Malays as rumpnt menJerong.’* It was found that 
lats w^ere sheltering in this in considerable numbers and were even 
building temporary nests in it. To destroy these the following 
method is employed. A length of about 30 yards of the rush is 
dealt with each time ; two or three coolies cut down all the weeds 
giving cover along the ba!<k of the distributory, while two or three 
more coolies cut away the weeds in the padi field on the other side of 
the belt of rushes, so as to clear the land for a w'idth of about 12 
feet. After the cutting baa started at the sides, one cooly at each end 
commences to cut the menderong itself* In this way the rats are 
driven along the belt of menderong, until only a small patch of 
cover is left. When the rats finally attempt to leave the cover they 
are killed by the coolies. Only a very few manage to escape. The 
coolies receive the usual reward of 1 cent per tail in addition to their 
wages. 

This method is not so expensive as it might seem, because the 
weeds along the banks of the distributaries iiave to be cut in any case. 

The method is rendered far more successful when the work of 
the coolies is properly organised and the Agricultural Department is 
much indebted to Mr. Grantham, Assistant Engineer Krian, for the 
attention he has given to this important point and the interest he has 
taken in the work. 


Received foi publication lOth May 1925. 



MARKETING ROSBLLB. 

A S the cttltiivation of roselle in this country has been neglected of 
late, attention should he drawn to the fact that certain manu- 
facturers both in the United Kingdom and America have of 
late addressed this Department on the subject of supplies of the 
fibre, shewing that they were anxious to know the possibilities of ob- 
taining regular supplies and being placed in touch with growers. 

The earlier attempts to cultivate this crop on a profitable basis 
did not iueet with success in many cases, but at least two plantets 
went so far as to manufacture rope and string which they found no 
difficulty in disposing of locally, and obtaining a fair profit. This 
method maybe recommended when roselle is grown as a catch crop 
in young rubber, as was the case in the two above mentioned in- 
stances ; but if the European or American markets are to be supplied, 
it is essential that a guarantee of supplies be forthcoming, and it is 
doubtful whether successful connections with manufacturers will be 
established unless this is done. The attitude of the planter has been 
that he required a guaranteed market over a period ; of the manufac- 
turer, that he required a guaranteed output— and a considerable one 
too — before he could consider the possibilities of using roselle. Be- 
tween these two views, the cultivation of roselle languished and has 
practically died out. 

The fact that manufacturers are interesting themselves in roselle is 
probably due to the continued rise in price of jute; and the time seems 
opportune for action, if roselle is to be established as an industry in 
Malaya, to place growers and manufacturers in touch on this subject. 

From correspondence received from manufacturers, the use of 
roselle is placed in competition with Jute. The London price of jute 
on January 28th last for “ Native First Mark ” quality was £.38-lo-() 
per ton. The total outturn of jute in British India in the season 
1924 is estimated at 8,045,000 bales of 400 lbs. os against 8,472,000 
bales (revised) in 1923 (including imports from Nepal). 

Two samples of yarn prepared by a well known firm of Dundee 
manufacturers have recently been received by the De))arlment. 
Sample No. 1 was made entirely of roselle fibre; sample No. 2 from 
three-quarters jute and one quarter roselle fibre. The firm in question 
comment as follows on these samples. 

“ The quality of No. 1. though very hairy, is clean and strong 
and inclined to be brittle.. If this yarn was twisted in two or 
three ply, it would be extremely strong. It did not work well 
on the preparing machinery, being so strong and harsh it did 
not draw well, and was inclined to choke on the drawings. If it 
was a case of working in bulk, the preparing machinery could be 
altered to get over this to a large extent. I should think this 
would be a valuable fibre to anyone making twines. 
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In the No. 2 sample we found that this fibre did not blend very 
well with the jute In the preparing, the jute drawn easily 
while the fibre held and this, of course did not make level yarn, 
but if the price was suflSciently low it might tempt one to make 
further experiments in this line.*’ 

They conclude by stating that they would be glad to receive 
an offer of about five tons, so that they could really have a chance of 
experimenting. 

A London firm to whom the Department of Agriculture for- 
warded a sample of roselle fibre grown on the Government planta- 
tions state that the fibre is not well introduced in London, and such 
being the case they would be pleased to receive small consignments 
of 5 to 10 tons, so that they can get it introduced to their various 
buyers ; and later they could probably arrange to give definite firm 
orders for a larger quantity spread over 3 to 6 months in advance. 

In a previous communication, this Department had pointed out 
that growers wme reluctant to cultivate roselle as they had been un- 
able to obtain forward orders over a period of one or two years, hut if 
this could be arranged, it was possible that planters would cultivate 
the crop. 

In reply, the firm in question state ; — 

Wo do not think that buyers will entertain placing an order 
for one or two years, in view of the somewhat violent fluctu- 
ations that have taken place recently in hemps and fibres of 
this description. The fibre should, however, fetch to ^80 
per ton c.i.f. United Kingdom and naturally, if the market is 
better, it will probably fotcb more, but we think this is a fairly 
stable market value on which you could rely. 

The fibre should be pressed in bales, 3 to I cwt. each would he 
a suitable size, or not less than 2 cwt. if your presses are 
mnaller.” 

The Department of Agriculture will be pleased to give further 
details on application, of such correspondence as has been received. 

D. H. G. 


Received for publication V2ih May 1923. 



PRieE LIST ©P PLniVTIIVG MaTERITlL 
OBTAllVnBLE PROM THE DEPARTMENT 
OP AGRieiJLTURE, P.M.S. & S.S. 


rf"^TIE undermentioned plant.in^; material is produced mainly at the 
JL Exporiment.il Plantiitioii, S.udanfj, and small stocks of such 
material are usually available for sale. 

A ref;ister of jirowers who are able to supply lar^je quantities of 
any particular material is kept in the A«:riculturi8t’8 Office with the 
object of placing purchasers in touch with sources of supply. 

Orders for planting material should he addressed to the Agri- 
culturist, F.]\f.S. & S.S., Kuala Lumpur, and should be accompanied 
by a remittance to cover the material ordered. 

It is advisable in the first instance that applicants for planting 
material enquire from the Agriculturist whether the material required 
is instock before forwarding a remittance. 

With a view to expediting the execution of orders, applicants are 
particularly requested to state thoir requirements in a separate letter 
and not to include them in correspondence dealing with other subjects. 

The prices quoted below include packing charges and freight 
from Kuala Lumpur to any station on the Federated Malay States 
Railways. 

B. B. 


A. AGRICULTURAL PLANTS. 

Food Crops. 

Cow Pea 
Maize 
Pigeon Pea 

Siveet Potatoes — 

Local . - cuttings $l/~ per 100 

Gedang - ,, „ 

New Jersey Red - ,, „ 

Menesbodas - ,, „ 

Nortli No 3 - ,, ,, 

Samar Big Yellow - ,, „ 

Samarinda - ,, ,, 

Southern Queen - „ ,, 

Victoria. - ,, „ 


• cuttings $2/- per 100 

" i» >» 


Sugar Canes — 

Malayan varieties 
Java 


- seed 50 cents per lb. 

““ »l 20 ,y 

- 9 , 50 99 ,9 
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Tapioca- 


Local White 


- cuttings $1/- 

per 109 

„ Green 


- 

M 


tt 

Ajpin Valeuca 


- 



tt 

„ Mangi 


- 

»♦ 


tt 

Kapo 


- 

t t 


tt 

Mandiooa Basiorag 


- 

tt 


tt 

,, Creolinha 


- 

tt 


tt 

,, Sao Pedro Treto 

- 

tt 


t / 

Mania 


- 

tt 


tt 

Si pin Mangi, 


- 

tt 


tt 

Yayns — 






Greater 


- tubers 

25 cents 

per lb. 

Leaser. 


“ it 

tt 


tt 


Fuuits. 





Avocado Pear 

> seedlings in 

bamboo pots .40 cents each. 

Bananas (varieties) 

- suckers 


.25 

1) 

tt 

lUiiubing 

- seedlings in 

bamboo pots .40 

»» 

tt 

Braail Cherry 

“ it 

»» 

.40 

»» 

it 

Brazil Nnt 

* it 

a 

.40 

»» 

tt 

Bullock’s FTeart 


it 

.40 

n 

tt 

Carambola 


it 

.40 

»» 

tt 

Ohiku 

“ it 

a 

.40 

tt 

tt 

Durian 

“ »l 

a 

.40 

>» 

tt 

Guava 

“ it 

a 

.40 


tt 

Jack Fruit 

»> 

it 

.40 

it 

tt 

Lemon 

>» 

»t 

.40 

*t 

tt 

Lime 

it 

it 

.40 

tt 

ft 

Malay Apple 

it 

tt 

.40 

tt 

It 

Mangosteen 

i» 

it 

.40 

tt 

tt 

Orange 

»» 

tt 

.40 

tt 

tt 

Pineapples (varieties) 

- suckers 


.10 

tt 

tt 

Pomelo 

• seedlings in 

bamboo pots .40 

tt 

tt 

Pulasan 

»» 

»♦ 

.40 

tt 

tt 

Rambai 

” »» 

tt 

.40 

tt 

tt 

Rarnbutan 

” n 

tt 

.40 

tt 

tt 

Ramnia 

’ it 

tt 

.40 

tt 

tt 

Rokam 

" »i 

tt 

.40 

tt 

tt 

Soursop 

* f > 

11 

.40 

it 

tt 

Sugar Apple 

" M 

»» 

.40 

1 1 

tt 

Tamarind 

* it 


.10 

It 

it 

Water Lemon (Passiflora 






laurifolia) 

* 1* 

»» 

.49 

tt 

tt 


Bbverages. 

- seed $1/- per lb. 
" »» >» 


Coffee (varieties) — 

Liberian 

Bobusta. 
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Fixed Oils and Fats. 


African Oil Palm 

- 

seed $6/- per 1000 

i» ♦» 

- 

seedlings .25 cents each 

Castor Oil 

. 

seed .60 ,, per lb. 

Gingelly 

. 

„ .60 „ „ 

Groundnuts i varieties) 

Essential Oils. 

n •'^0 yy yy 

Citronella Grass 

. 

cuttings $2.50 per 1000 

Geranium 

• 

„ $2.60 y, 

Lemon „ 

. 

,, $2 50 yy 

Patchouli „ 

. 

plants $10/- per 100 

Vetiver ,, 

Fibke Plants. 

cuttings $2.50 „ 1000 

Bimlipatam Jute 


seed $l/“ per lb. 

Kapok 


,, .25 cents per lb. 

Manila Hemp 


suckers .20 „ each 

Mauritius Hemp 


bulbils $l/~ per 100 

»> 1 » 


suckers $2/~ ,, 

Hoselle Fibre 


seed $l/~perlb. 

JSisal Hemp 

. 

bulbils $l/~ ,, 100 

n 

Drugs. 

suckers $2/~ ,, „ 

Ipecacuanha 

. 

cuttings .10 cents each. 


Spices. 

plants .40 y, ,y 

Pepper 


plants .20 cents each. 

Van ilia 

- 

cuttings .10 „ ,y 


Dyestuffs & Tanning Materials. 

Annatto . $1/"" per lb. 

Gambler . ,, $1/- 


Australian Blue Couch 
Bermuda Grass 
(’arpet Grass 
Dallis Grass 
Guinea Grass 
Mauritius Grass 
Napier Grass 


CalopQgonium mucunoides 
Canavalia ensifoimis 


cuttings $2., '50 per bag. 
„ 1.50 „ 

n 1.^0 „ 

n ■ 1.50 „ 

„ 2.50 per lOOO 

„ 2. 50 per 1000 

„ 2.50 per 1000 


• seed .50 cents per lb. 


Fodder Grasses. 


Cover Crops, 



CovKii Cnops — (contd). 


Centrosenia Plnmieri 

- 

seed .20 cents per lb 

„ piibescens 

- 

,, ,, 

Grotalaria anagyroides 

- 

99 99 99 

,, usaramoensis 

- 

99 ,, ,, 

Mimosa invisa 

- 

99 99 99 

Topbrosia Candida (Boga Medeloa) 

- 

99 *^0 ,, ,, 

,, Hookei'iana var. amoena 

- 

ff *^0 ,, ,, 

Vigna oligosperma 

- 

cuttings per lag. 

OfiNAMENTAL AND 

Shade 

Trees. 

Oasuarina equisetifolia 


plants .40 cents each. 

Cassia grand is 

- 

99 *40 „ ,, 

„ multijnga 

- 

99 *40 ,1 „ 

Jacaranda 

- 

99 *40 ,, ,, 

Peltophorum ferrugineum 

- 

»* -40 „ „ 

Poineiana regia 

- 

*» *40 ,, ,, 

Kuin Tree 

- 

»• 40 ,, ,, 

Bpathodea campaniilata 

- 

♦» *40 ,, „ 

B. HORTICULTURAL PLANTS. 

Shrubs (a) bushes 

. 

plants .25 cents each. 

(h) standards 

- 

99 *^0 ,, ,, 

Climbers 

• 

*20 ,9 ,, 

Palms 

- 

99 *50 ,, ,, 

Ferns 

- 

*50 „ 

Cannas (varieties) 


roots .10 „ 

Arrangements have been 



made with Messrs John 
Little Co., Ltd., 

Flower Seeds 

- 

Kuala Lumpur for the 
distribution of these 

Vegetable Seeds 




seeds, to whom ail 
applications for same 
should be sent direct. 


Planting material other than that mentioned in this list will be 
quoted on application, providing material is available foi distribution. 


Rfceiced for publication, 31 st May, 



Publications of the Department of Agriculture. 


The following publications, except those out of print, may be obtained on application to the 
Office of the Secretary for Agriculture; and the .Malay States Information Agency, HH, Cannon 
Street, K C. London. 

A remittance to cover the cost should accompany applications; otherwise the Journals will 
be sent by post, Cash on Delivery» where that system is in force. 

1. The Agricultural Bulletin F.M.S. 

Vols. I— IV (1913-16) VIII k IX (1920-21) price $5.00 per volume. 

Vol. V (1917) Nos. 1, 2, 3, 5 & (i „ 2.50 per set. 

„ VI (1918) „ 1,1, 8 A 12 „ 2.00 „ 

„ VII (1910) „ 2-^6 „ 4.50 „ 

2 . The Malayan Agricultural Journal (continuing the Agricultural BnllGtin). 
Published monthly. 

Vol. X (1922) Price $5.00 per volume. 

„ XI (1928) Price $5.00 per volume or 50 cents per single number. 
„ XII (1924) 

Back numbers of Voh, I — X vnll not he sold singly, 

3 . The Handbook of Malayan Agriculture, price $1.00. 

Current numbers of the Malayan Agricultural Journal and the Handbook may he purchased 
at the Railway Bookstalls and branches of Mes^vs. The Federal Rubber Stamp Co. 

4 . Special Bulletins, 

1. Notes on Termes Gestroi and other siHJcies of Termites found on Rubber Kstaios 
in the Federated Malay States, by H. C, Pratt, Government Fntomologist, 
1909, 20 cts. 

2. Root Diseases of Hevea BrasiliensiSy by W. J. Gallagher. 

8. Observations on Termes GeHroi as affecting the Para HiiblK'i* Tree and 
methods to be employed against its Ravages, by H. (’. Pratt, (Joverninent 
Entomologist, 1910, repiint 1916, 20 cts. (Out of Print.) 

4. A Lepidopterous Pest of Gomiavii&y Brachartoud vutoxautfid bv 

H. C. Pratt, 1909. ' ’ ‘ 

5. The Extermination of Rats in Rice Fields, by W. J. Gallagher, 1909. 

6. Preliminary note on a Branch and Stem Disease of Herea Brasilif'uisifi by 
W. J. Gallagher, 1909. 

7. Coffea Robusta, by W. J, Gallagher, Government Mycologist, 1910, 20 cts. 

8. The Cultivation and Care of the Para Rubber Tree (in Malay) 19] 0. 

9. Die-Back Fungus of Para Rubber and of Cacao, by K. Bancroft, 1911. 

10. A Lecture on the Para Rubber Tree, by W. J. Gallagher, 1910. 

11. Coconut Cultivation, by L. C. Brown, 1911. 

12. Padi Cultivation in Krian, by H. C. Pratt, 1911. 

13. A Root Disease of Para Rubber, Fames SemitostuSy by K. Bancroft, Assistant 
Mycologist 1912, 20 cts. 


C = Cancelled 
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ANNUAL REPORT OP THE OHEMieAL DIVISION. 

FOR 1924. 

By B. J. Eaton. 

Staff. 

The staff of the Division consisted of the following officers : — 

Agricultural Chemist ... B. J. Eaton. 

Asst. Agrl. Chemists ... B. 0. Bishop, C. D. V. Georgi, 

V. R. Greenstreet, J. H. 
Dennett. 

Asst- Analyst ... Gunn Lay Teik- 

The Agricultural Chemist was on service leave from the 26th 
April, till the end of the year, Mr. R. 0. Bishop was on leave from 
the beginning of the year until <th May. Major C. D. V. Georgi 
acted as Agricultural Chemist from the 2Tth April till the 8th May 
when, Mr. R. O. Bishop returned from leave and assumed duties as 
Acting Agricultural Chemist. 

Mr J. li. Dennett proceeded to Sandakan, British North Borneo 
on the llUh December in order to see and report on the production of 
power alcohol (alcohol-ether mixture) from the juice of the Nipah 
palm. 

Organisation. 

The Agricultural Chemist, in addition to administration duties, 
has heen responsible for all reports and general supervision of all 
investigations carried out by the Assistant Agricultural Chemists. 
Special research investigations have been divided between the different 
officers as far as possible, so that one or more investigations are entire- 
ly undertaken by each individual officer. The special investigations 
completed or on hand during the year have been divided as follows: — 

(1) Investigations on rubber and fibre. 

(2) Investigations on guttapercha, nipah palm and the 
tapioca plant. 

(3) Investigations on oils and fats and various indigenous 
forest products. 

(4) Investigations on soils, fertilisers and jelutong. 
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In addition to the research work carried out during the year a 
number of miscellaneous routine analyses have been carried out, 
including some hundreds of samples of latex, which were examined on 
behalf of the United States Rubber Plantations and various estates 
from which this company was purchasing latex. 

Details of the various researches and analyses undertaken are 
summarised briefly below in connection with the individual products 
under investigation. 

Much time was devoted to the preparation and collection of 
samples and photographs of various agricultural products for the 
Agricultural Section of the Malaya Pavilion, British Empire 
Exhibition. 


Rubbkr Rrsearch and Investigations. 

Special researches on rubber problems have again been curtailed 
considerably on account of the amount of time which has had to be 
devoted to problems on other products and also investigations on dry 
rubber content and ammonia content of preserved latex which have 
been made in connection with the purchase of latex from various 
estates and its export from Malaya. Until the end of July the 
Chemical Division acted as referees or arbitrators. A largo amount 
of valuable data has been collected in respect of the dry rubber 
content of latex from month to month and it is inteiesting to note 
that the average dry rubber content for the seven months’ period is only 
a fraction above the standard for export of latex laid down by the 
Government during the year viz, 3*f5 lbs. of dry rubber per gallon of 
latex. Interesting fluctuations in the concentration of the latex are 
also noted after resting periods and when new cuts are opened. The 
results confirm woik previously published by other investigators. 
The figures also indicate that any mature estate can maintain this 
standard, provided the tapping and collection is controlled, so that 
the coolies do not add water to the latex in the field. 

Latex samples to the number of 2864 were examined during 
the period of seven months to the end of July. These include the 
following determina- tions : — Total solids in 177 samples? dry 
rubber content in 2864 samples and ammonia content in ITT samples 
of latex and J 8 samples of ammonia solution. 

Since the “ Dry rubber content ” (i. e. commercial rubber) of 
latex is not a definite chemical entity and may vary according to the 
method of coagulation employed, experiments have been commenced 
to determine the variations, especially in the case of latex preserved 
with ammonia. 

Further investigations on S. 1. P. E. F. cured rubber were carried 
out, but could not be continued to completion, since the estates pre- 
paring this grade of rubber accepted contracts for the sale of the 
whole of their crop as latex. 
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This type of rubber, which resembles the “ slab ” rubber (matured 
ooaguliim), first prepared by this Depariment, but converted to dry 
crepe after maturation, was finding a ready sale at a slight premium 
among certain buyers in America. It is of interest to note that the 
cost of preparing the raw product is less than that of other first grade 
rubbers viz. smoked sheet and pale crepe, while the “ lump *’ rubber 
from field coagulation can be added to the rubber and legitimately 
incorporated as first grade, since the appearance of the rubber is 
streaky and is no criterion of its intrinsic quality. 

Investigations also showed the advantage of a moisture saturated 
atmosphere in the preparation of “slab** rubber. 

Samples of crepe rubber, containing various dyes and pigments, 
used for the manufacture of coloured crepe mats, were vulcanised by 
the sulphur chloride cold-cure process for an estate and gave satis- 
factory results. The sulphur chloride was used in a carbon-tetra- 
chloride solution, which appears to be a satisfactory substitute for 
carbon disulphide and not so dangerous or unpleasant. 

Expel iments on the cold storage of raw crepe mats and also 
similar mats containing loading material in the form of pigments etc. 
showed that these mats become very hard and stiff during cold 
weather and liable to crack at the joints of the various coloured 
pieces used in the design. This was also noted by the writer in the 
case of similar mats made in Malaya and Cevlon, which were being 
sold hv a firm in the Malaya Pavilion at the British Empire Exhibi- 
tion, Wembley. 

This (effect of climate may not be of much importance when 
these mats are used in warm houses, but is an important factor in the 
use of such mats in motor cars during cold weather. 

Owing to the operation of the Rubber Restriction and Customs 
Enactment, it was found necessary to determine the ruViber content of 
rubber articles manufactured in the Federated Malay States for 
export. As is well known the difticulties involved in such an esti- 
mation are considerable, owing to the variety and nature of the 
inorganic or organic compounds now used in different articles. Since 
it was fovind impossible to carry out these determinations in a reason- 
able period, on the recommendations of the Acting Agricultural 
(vliemist it was decided to grade the various locally manufactured 
rubber articles, according to their average rubber contents. The 
Agricultural Chemist has acted as adviser to the Customs Department 
in connection with the definition of manufactured articles for export. 

An investigation on the quality of rubber from latex after various 
resting periods was carried oui and confirmed results obtained previ- 
ously by other investigators. The results of this investigation will be 
published in the M.A J. In connection with routine investigations 
on rubber samples, the principal enquiries have been concerned with 
defects in smoked sheet such as bubbles and “ rust.*' 

Latex paper : — Investigations on the quality of certain latex 
papers were commenced and completed. The results of the investi- 
gation, especially in connection with ageing of these papers do not 
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appear to indicate any advantage from their use, unless the paper can 
be purchased more cheaply than non-latex paper: A detailed report 
of this investigation is being prepared for publication in the M.A J. 

Bubher oil -.-“Considerable local interest has been taken in con- 
nection with the oil prepared by the dry or destructive distillation of 
lower grade rubbers, owing to the work which was commenced on an 
estate in Perak The Chemical Division has indicated that there is 
nothing essentially new or novel in the process, since the investiga- 
tion ot the oil obtained by this method had been carried out many 
years ago by various chemists of repute in Great Britain and else- 
where. On this account an application for a patent for the process 
was refused in this country. At the same time there may he certain 
applications for such an oil or for certain fractions of such an oil, 
provided the cost of the raw material (lower grade rubber-scrap etc.) 
18 nil or very low and the cost of distillation not high. The 
oil may be a useful product for internal combustion engines but it 
rtiust be remembered that petrol, even in Malaya, where the price is 
high, costs alioufc Id. per lb. and one pound of rubber, oven at maximum 
efliciency, can only produce ] lb. of oil and is likely to produce less. 
The specific gravity of the oil is probably higher than that of petrol, 
so that assuming it to be 0 800, it will require at least 8 lbs. of rubber 
to produce a gallon of oil. Such an oil may have other uses as a 
solvent or for medicinal purposes, as a vehicle for paints, varnishes 
etc., but will have to compete with other cheap oils. 

A large number of samples of latex, rubber in diffeient stages of 
preparation, estate samples of block, slab, smoked sheet, pale crepe 
and sole crepe, rubber mats and other articles made from raw rubber 
were prepared and collected for the Malaya Pavilion, British l^impire 
Exhibition. The tapping of a rubber tree, which was arranged by 
this Divis'on, attracted considerable attention and interest in the 
Malaya Pavilion. 

Guttapkrcua. 

Investigations on the mechanical extraction of guttapercha from 
the leaf were continued and completed. A satisfactory method, 
which resembles that used in Java and also in Malayr« was devised. 
A report on this work will be prepared for publication in the M.A.J. 
The investigation was of considerable interest us a problem in grind- 
ing material of this kind, since it was found that the method of 
grinding is of great importance as far as the yield of guttapercha is 
concerned. The samples of guttapercha were of good quality and 
contained a low percentage of dirt and fibre. 

Jelutong. 

Considerable interest has been taken in jelutong, for export to 
the IT S. A. where it is used, mixed with chicle gum, derived from 
South America, as the principal constituent of chewing gum. 

Investigations on the methods of coagulation and preparation, 
the liotermi nation of the moisture content and the keeping quali- 
ties of samples prepared in different ways have been curried out 
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daring the year and two reports published in the M.A,J. Samples of 
coagulants containing “ preserving*’ agents have also been examined. 
Advice has also been given to manufacturers of jelutong and consuh 
tations have been arranged with buyers in Singapore. 

Oils and Fats. 

The following samples of various fats and oils and raw products 
yielding oils and fats have been investigated. Borneo tallow (illipe 
fat), ground nut oil, rubber seed oil, desiccated coconut* copra, 
coconut oil and copra cake. The quality of the locally manufactured 
coconut oils is high and the free fatty acid content is low. 

Two samples of Nyireh fruit (N. batu and N. hunga) were exa- 
mined for the Forestry Department and found to contain no oil. 

Palm ml: -At the request of the Honourable The Chief Secre- 
tary, experiments were carried out to determine whether more palm 
oil could he extnicte<l from the residual pericarp after this has been 
treated by the primitive methods at present in use in Malaya and 
Sumatra. This residue contains about 2>‘> per cent, of oil and it was 
found that b per cent, based on the weigfit of the material, could be 
obtained by boiling the pericarp with wuiter and subsequent pressing 
in a hand-screw press. Modem machinery for the extraction of the 
oil with a resulting higher yield of oil, has since been installed. 

Experiments on the bleaching of palm oil, in order to render it 
suitable for edible ])urposes for local use, have been commenced and 
are being continued. Sun bleaching has been found effective but 
slow. A good but slightly brown-coloured oil has also been obtained 
by heating the oil for a short time at 210^C. Choniical methods are 
also being tried, although, it »s consideied undesirable to employ these. 
It is interesting to note that the oil thickens considerably on bleach- 
ing and resembles lard in consistency. A report on the manufacture 
of soap from palm oil was sent to one estate. 

Cocnnut ml ; An investigation of the moisture and oil content 
of the “ meat” from nuts from a number of high yielding coconut 
palms IS being carried out for the Economic Botanist. The moisture 
content of saiujiles and the oil content of 18 samples have already 
been determined. The full report of this work will be published 
when the investigation has been completed. 

A report on the origin and production of Neem Oil or Fat w as for- 
warded to an enquirer. A larger number of samples of vegetable oils 
was prepared and sent to the Malaya Pavilion, British Empire 
Exhibition. 

RaaENTUL OR Volatile Oils. 

An investigation of the oil content of Lemon grass at the Ex- 
perimental Plantation, Serdang has been carried out. The oil was 
found to contain 7,5 per cent, of citral, which is normal. The results 
of this investigation were published in the !M.A ,T. One sample of 
distilled oil of limes was investigated. Five samples of Patchouli oil 
were examined in connection with visits paid to two essential oil 
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(listillenes in Johore and Singapore. An arfcicle on the cultivation 
of Patchouli and distillation of the oil was also published in the 


M.A.J. 


Distillations of Vetiver grass roots from the Experimental 
Plantation Ssrdang were made and the character of the oil 
determined. Samples of the oil were submitted to the Imperial 
Institute, through the Malay States Information Agency, and a report 
was prepared and published in the M. A, J. 

series of distillations of citronella grass from an estate in 
Selaiii^or were made and the oil examined. 

Experimental distillation of the loaves and twigs of the Dorneo 
Camplior tree {Dryahalonnps aromattca) were carried out and con- 
firmed (‘ariier work carried out by the writer in l‘Jl‘2. No oil or 
borne )1 was obtained. The wood of this tree was also distilled and 
the oil content found to ho negligible. 

It has been noted previously that this tree vields pure crystals 
of borneol, an oil consisting chiefly of terpenes and a white resin. 
The horueol occurs in cavities only in certain trees. An emiuiry from 
a llntish firm interested in obtainini^ horneol from this source for the 
manufacture of synthetic camphor w^as dealt witli lioth liere and at 
the llritish Etnpire Exhibition by the writer. A sample of Pandan 
leaves ( Pdmlauu^ sp ) was distilled but yielded no essential oil. It is 
used locally for flavouring purposes. 

Samples of various essential oils were supplied to th(‘ Rubber 
GrowaiM’ Asso nation for exhiI)ition at the International Ruliber and 
Allied Tropical ProRicts Exhibition held in Rrusselsin April. 

A large number of samples were prepared and sent to the 
Malaya Pavilion, l^ritish Em[)ire Exhibition, Wembley. 

An article on the present position in respect of the production 
of essential oils in Malaya was prepared and sent to the Research 
Chemist of Messrs. Stafiord, Allen & Co., for ])uhlication m a new 
hook on the [irodnction of es.sential oils in the Empire. 

Gums ani> Resins. 

A report containing observations and recommendations in con- 
nection with the collection of Daraar minyak, examined at the Im- 
perial Institute was forwarded to the Conservator of Forests. 

A preliminary report on a sample of “Malau”, an exudation 
resembling lac, produced by certain insects from local forest trees has 
been forwarded to the Conservator of Forests and work on this pro- 
duct is being continued. 

A report on the production of Carnauba wax was forwarded to 
an enquirer. 



comprised both Manurial ExperimontB and tests of selected Radius. 
The results of the niannrial experiments will not be available for 
some years, but the tests show that Radin No. T is well buited to parts 
of the Province and that Radin No. 13 is the best strain for condi- 
tions similar to those at Talarig. 


The experiments for restoring the fertility of reslimed mining land 
and rendering it fit for ymdi cultivation were continued during tlie 
year on the plots near Taiping and Batu Gajali. The four green 
dressing crops, Tephrnfua cavdula, Ciotalaria iisnrajncesis, C. stfiata 
and Mimoaa niviaa again grew well. Tepltronia Candida grows 
slowly at first hut later develops into a sturdy shrub which , stands 
cutting hack and thus is able to give a periodic supply of material for 
inulcbing. It yields little seed as the fruits are attacked by insects. 
lb>tb (h'otabirias make rapid growth. They both seed freely and 
ib(‘ self sown seeds of both species germinate and grow, though at 
Batu (lajah it was found that this natural resowing W'as not sufficient 
to n^-establish thci cro]) satisfactorily without a little cultivation and 
ip tifieial resowing. Neither plant will stand cutting hack and nei- 
ihei* IS percuiuial. Crofalai la n tnoesifi is the better of the two as 
it LU'ows more luxuriantl>'. Mimosa invisa was found to make very 
goo'l growth, especially on the iilot at Kamunting, but is considered un- 
sM)t-ible, as its prickles and stragglin'/ habit render it difficult to clear 
olT llin land without burning and therefore inconvenient to dig in as 
manure. There is a danger too that it may spread unduly and be- 
conu* a nuisance in places whore it is not reijuired. It has lieen found 
that Its fruits have heim earned by running water and have given 
rise to plants at some distance from the original plot. Mote extensive 
eKperirnents with erop'^ that have proved useful are conttmipbited in 
tlH‘ comiug year. (M. A. 3 Vol. XU. No. 8. 


Ft mi. 


The frmt crops in Penang and Province Wellesley were good in 
the first ]ja1f of the year, hut became pooi in the second half. 
Throughout the Fedeiated Malay Statens and Malacca the crops were 
on the whole poor and in many places there was no definite frmt sea- 
son such as IS UvSual. In Johore there was a good crop of Durians in 
Muar district, but the crops were not so good elsewhere. 

The fruit supply of the country is certainly not equal to tla‘ de- 
mand. This is particularly noticeable in Pahang where the snnply is 
very limited and the prices are in consequence h.gh. A considei able 
proportion of the fruit crop of the soutliern part of the Peninsula is 
exported to Singapore, so that even during the season, the mai kets of 
such towns as Malacca are poorly supplied with fruit, unless the crops 
are unusually good. 


The Field Division has plana in view for establishing a few small 
fruit nurseries from which to distribute free good planting material, 
with a view to stimulating interest lu fruitgrowing and increasing sup- 
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Pineapples . — Klang District of Selangor, the southern part of 
Johore and Singapore island are still the chief centres of pineapple 
cultivation for canning purposes. The Agricultural Field Officer, 
Selangor, reports that the total area planted with pineapples in Klang 
District is estimated at 1,170 acres (estates ^68 acres, small holdings 
902 acres.) The approximate yield was 428,000 pines for which 
prices varied from $2 to 2.50 per hundred. A considerable portion of 
the crop was exported to Singapore. 

The Inspector of Agriculture, Johore, reports a continued in- 
crease in the canning industry. Six factories were in operation, four 
in Johore Hharii, one in Kota Tinggi and one in Kubub. The export 
amounted to 409,142 cases of preserved pines, an increase of over 
100,000 cases as compared with the export of 1923. The export figures 
for 1922, 19^3 and 1924 represent about 13,500,000, 32,00(h000 and 
50,000,000 fruits respectively. A conservative estimate of the area 
required to supply the fruits in 1924 is 10,000 acres. The price of 
fruit at the factories has varied from $2.50 to $4 50 per 100 accord- 
ing to season and size. Comparatively large arena of this f^rop 
continue to he opened up, rubber being usually interplanted ns a 
permanent crop. 


5. Other Crops. 


Nutmegs and Cloves. 

Vigorous encouragement by the District Officer, Balik Pulau, 
with the co-operation of Agricultural Officers has hiouglit about a re- 
vival of interest in these spice crops which were at one time valunlde 
exports from Penang and the Province. The measures taken ha\o 
been : — 

(i) The reassessment at n lower rate of rubber land partly 
planted with spices, even if part of the ruiiber has to he cut out to 
make room for the cloves and nutmegs. This has added about 4C 
acres to the area planted with spices in Balik Pulau District. 

(ii) Co-operation among growers for grading and marketing 
their produce. 

(ill) Attention to cultivation and experiments for the treat- 
ment the of the pests have been largely responsible for the decline of 
the spice industry in the past. 

All these measures have met with some degrees of success. The 
export of cloves has increased in spite of a gradual fall in price, 
while the increase in the value of mace and nutmegs has assisted the 
increase in production. 

AMcan Oil Palm . — The prospects for this crop are at present 
very satisfactory. The yields obtained on the one Estate at present in 
bearing have been iip to expectations, although only a small portion 
of the estate is yet in full bearing. The growth obtained on other 
properties not yet in bearing has been quite satisfactory. Only about 
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Illipe Nats and Borneo Tallow by C. D. V. Georgi, 

Vol. XII, No. 3. 

Lemon Grass Oil by C. O. V. Georgi, Vol. XII, No. 3. 

Cashew Nnt Oil „ „ Vol. XII, No. 4. 

Patchouli Oil by B. J. Eafcon and C. D. V. Georgi, M.A.J., Vol. 
XTI, No. 3. 

Vetiver Oil by C. D. V. Georgi, M.A.J., Vol XII, Nos. (J*7. 

Notes on the uses of Raw Rubber by B. J. Eaton and J. H. 
Dennett, M.A.J. , Vol. XII, No. 5. 

Papain by B. J. Eaton, M.A.J., Vol. XII, No. 3. 

The Utilisation and Waste of Wood in the preparation and 
packing of rubber by B. J. Eaton, I^I.A.J., Vol. XII, Nos, G- -7. 

The Toxic properties of the Lima Bean by V. R. Greenstreet, 
M.A.J., Vol. XII, No. 4. 

Further report on Nipah Palm by B. J Eaton and J. H. 
Dennett, M.A.J., Vol. XII Nos. (r — 7. 

The Oil Palm in Malaya bv C. D. V. Georgi and B. Bunting, 
M.A.J., Vol. XII, Nos. G and 7. 

Market Price Lists, M.A.J., Vol. XII, Nos. 4, G and 7. 

Coconut Palm Products and their uses by C. I). V Georgi and 
B. Bunting, “ The Planter 

Potential Agricultural Industries of Malaya by C. D, V. Georgi 
and B. Bunting, “ The Planter 

Sisal Hemp by R. O. Bishop, H. W. Jack and J. N. Milsum, 
M.A.J., Vol. XII, No. 11. 

Annual Report of Agricultural Chemist 1923, Vol. XTI, No. 8. 

Recent Development in Oil Palm Machinery by B. J. Eaton, 
M.A.J., Vol. XlL No. 12. 

Views on the Preparation of Plantation Para Rubber by B. J. 
Eaton, India Rubber Journal, Vol. XLVIll, No. o, 1924: 

CONFEUENCEW, E.XHIIUTIONS ANI> LkcTURIvS. 

The Agricultural ("heinist was on duty for two months in the 
Agricultural Section of the Malayan Pavilion, British Empire 
Exhibition and dealt with a number of enquiries. 

He also paid visits to the follo^iing : — 

(a) The Leather Trade and Boot and Shoe Exhibition in 
London in connection >vith use of sole crepe. 

(^) Two visits to the Rothamsted Experiment Station, in 
connection with general matters and the investigation of 
Tuba Root, 
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(c) The Agricultural Development Company's Laboratories, 
Uarpenden, in connection with the manufacture of 
synthetic farmyard manure. 

Ul) S. F. Edge’s Piggeries. Ditchling. Sussex. 

(e) The Imperial Institute. 

(/) Cooper’s Technical Bureau in connection with the use of 
Tuba root. 

(y) The Chemical and Biochemical Laboratories. Cambridge 
University, 

(//) Stafford Allen and (/ompany’s Laboratories and offices. 

The following conferences were also attended (a) Imperial 
Botanical Conference Conference at Colonial Office in connection 
with the recruitment, appointment, and training of Agricultural 
Officers, as reiiresentative for British Malaya. 

(c) Conference of Rubber Manufacturers, Chemists etc., arranged 
by the Rubber Growers’ Association and the Research Association of 
British Tyre and Rubber Manufacturers at which he read a short 
paper on the Preparation of Rubber. 

{(1) (Conference arranged by London Chamber of Commerce on 
“ Leather and Rubber ” at British Empire Exhibition, as representa- 
tive of Malaya. 

A lecture on “ Research on the Plantation ” was also read before 
the Institution for Rubber Industry, London, and two lectures were 
given in Taiping and Ipoh, on ‘ New Uses of Rubber”. 

The following papers were also read at the conference of the 
Incorporated Society of Planters at Kuala Lumpur. 

” New uses for Rubber and new methods of preparation and 
vulcanisaticn ” by R. O. Bishop. 

“ Potential Agricultural Industries in Malaya ” by C. D. V. 
Georgi, B. Bunting and Milsura. 

” Malayan Soils with references to Rubber and Coconuts ’* by 
Y. R. Greenstreet. 

” Functions of Chemistry in Agriculture ” by J. H. Dennett. 

A paper on ” Naturally occurring fertilisers ” was read by Mr. 
V. R. Greenstreet at the Conference of Malay Officers of the Depart- 
ment. 



ANNUAL REPORT OP THE eHlEP 
FIELD OPPieER, 1924. 

By P. W. South. 

I. Staff. 

T HRUE w«re numerous changes among European Officers and 
difficulties were temporarily experienced in keeping the Senior 
appointments filled and maintaining efficient supervision. 
Action has been taken to improve the situation during the coming 
year. 


There wete also several changes among Malay Officers, mainly 
necessi tilted hy training arrangements. The recruiting ©f Malay 
Officers WHS satisfactory for tlie year, though the whole division is 
suffering from a shortage of trained officers caused by the necessity 
for economy in the yea»‘s 1921 and 1922. 

11. EsTATKS VlSTTKD. 

The following table shows the total number of estates visited 
througliout the Federated Malay States, the Straits Settlements and 
Joliore 


Area. 

Estates 

Visited. 

Visited by 
req nest. 

Visited more 
than once. 

I’eiiiing iV P. Wellesley 

12 

4 

1 

Peiak North 

13 

4 

2 

IVnik South 

29 

17 

9 

Stdaii^or 

31 

u; 

9 

Ni'gn Sembilaii 

28 

Not recorded. 

5 

Pahang West 

r) ' 

1 

— 

Pahang Fast 

^ \ 

1 1 


^^:^1a(‘ca - 1 

ir> 


5 

J-hore 


lb : 

13 

Suigapoie 

Additional visits bv the ' 

3 , 

i ( 

1 

Fbief Agricultural Inspector- 

i 

1 1 

i 

— 

Totals 

' 201 

1 85 

45 


The totals include several other visits by the Ohief Agricultural 
Inspector made in company with the Assistant Agricultural Inspector 
tor the area in which each estate is and consequently entered under 
that area. The total of 201 estates visited in 1921 compares with a 
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total of 2T0 in 192:^) and I12G in 1922. The very large majority of 
these visits were to advise on the control of diseases or pests of rubber, 
coconuts or frn it trees, but some were to give more general advice 
regarding budgrafting of rubber and the cultivation of Oil Palm, 
Coconuts, Coffee and one or two other plants. Advice was also sought 
regarding cover crops, methods of restoring badly washed soil and 
inaniuing ol poor soils. 

111. Notks on General AaiacuLTURE, 

1 . Rubber. 

When tliH year opened the price of standard rubber sheet was 
about 19 cents per lb., but it fell steadily to about 31 cents, the lowest 
price being about 31 i cents in May. After the end of July there was 
a steady rise in price to about G8 cents per lb. in December. The 
steady rise was accompanied by a regular monthly decrease in tha 
stocks in the United Kingdom which stood at 32,3TG tons at the close 
ot the year. On January 1st 1921 the stocks in the United King- 
dom were iJG,. *)():) tons. Consequently HljlB'J tons have been absorb- 
ed during the vear in the United Kingdom, while in the same period 
19,010 tons have been absorbed in tlie United States. The absorp- 
tion of these stocks, inspite of an increase in production in the Dutch 
East Indies, indicates a considerable increase in the worlds consump- 
tion of rul)her during 1921 and shows that the consumption was in 
excess of restricted production. The London stocks are now reduced 
to what IS probably a normal quantity, so that they can no longer 
exercise an artificial deprehSing effect on prices ; consumption is ex- 
pected to increase steadily during the next few years, while at the 
same time the rate of increase of more that half of the production is 
controlled not only by restriction, but also to some extent by the avai- 
lable labour supply. Conseciuently the condition of the rubber pro- 
ducing industry appears healthier than it has done at any time in the 
last four years. 

The average price realised has been sufficient to provide for the 
maintenance of estates, in good Prder and to allow of continued inte- 
rest in problems of soil conservation and the improvement of poor 
land. 


Enforced restriction has resulted in economy of hark consump- 
tion. This has been effected by resting areas of old trees heavily 
tapped in the past and areas where a comparatively poor soil has 
caused slow renewal of bark, by postponing the tapping of young 
areas, and by introducing more conservative tapping systems in prac- 
tically all producing fields. The result is that there are now in the 
Peninsula better reserves of good tappable bark than there have been 
at any time since the larger part of the area planted was first brought 
into tapping. 

Table I shows the stocks in tons in the United Kingdom on 
December .'Ust of each of the three years given. 
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Table I.* 


Year. 

London. 

1 Liverpool. 

1 

j Total. 

1922 ... 

:2,29!) 

1 

8,782 

81,081 

1 

n»2:i 

59,981 

6,582 

6G,5()3 

1 

lf)2l 

29,1:59 

2,93: 

! 

32,376 

Table II shows the stocks in the hands of 
dealers in the United States on December Slst 
years : — 

manufacturers and 
of the same three 


Table II. * 


Year. 

1 

Manufacturers. 

] 

j 

i Dealers. 

1 

Total. 

1922 ... 

T ' > , h T s 1 

18,805 

94,483 

1923 

o(),o23 

1 

, 20,231 

1 

< 6,: 5 : 

1921 

57, 010 

lo,:^ 



2. Coconuts, 

The pi Joe of copra was §12. oO per pikul at the beginning of the 
year and remained fairly steady until the beginning of March when a 
decline began v\hic*h reached its lowest point at § 10.00 at the end of 
A[)nl. 'riiereafter the price rose again W'lth minor Unctnations to 
§i:> (io in tlu latter half of October. In November there w^as another 
sharp fjiil to $11.40 at the end of tlie month followed bv a rise to 
§i;> '* at tlie close of the year. The average price for the year w'as 
§11 On as compared with §11.30 per pikiil in lO^h*. The price of 
nuts in the small holdings varied from 8 to (> cents each. The price 
of copra has been sufficient to render the industry prosperous, as it 
was in 19 ‘.3. 

In Table III are given figures kindly supplied by the Commis- 
sioner of Trade and Customs showing the export of copra from the 
Federated Malay States for the last three years* 


•These figures were kindly supplied by the Local Secretary of the R. G. A 







m 

Tahlk hi. 


State. 

Quantity in Pikuls. 

Value in dollars. 


1922 

1923 

192] 

1922 

1923 

1921 

Perak 

(>98,934 

r,88,r'l 1 

(;-i7,7i() 

(i,r)24,J6e5 

e5, 7 88,380 

0,914,055 

Selangor 

21 1,V()(; 

218,011 

2if,,7i;j 

1,982,730 

2,239,237 

2,427,188 

N. Senibilan | 

i 


8,2.-,': 

10,805 

54,017 

85,401 

308,9,30 

Pahang 

9,441) 

8,089 

9.121 

83,758 

: 7,083 

9,5,8;i9 

Totals 

F iM S. i 

928,1;] 9 

821,0.28 

] 

i 

893,712 j 

8,745,50.4 

1 

8, 1 90, 701 ! 9,6 J 1,01 2 

i 

Johore 


4 f) » i,() i «) 

473, (ilO 





There was thus an increase in production of pikuls of 

copra as compared with that in the increase heiri^^ general 

except in Selangor which shows a slight decrease. Only in Negri 
Semhilan do the figures indicate any consideiahle increase of the 
producing area, the improvenient in Perak being apparently mainly 
attributable to improved yields from existing areas, since the exports 
of copra for 1924 are not as high as for The export of copra 

from Johore in 1924 siiows an increase of nearly 17,9;^") pikuls over 
the 192.4 export and is r)7,or)4 pikuls above that of 1922. 

A new factor} is in course of erection near Bntterworth. 

It is noticeable that a large number of the palms in Penang and 
Province Wellesley are very old and bear very small crops. !Many 
die of old age every month. It is, however, pleasing to record that 
attention has of late been given to the planting of supplies. 

The suitability of this crop to the coastal lands of the Peninsula 
may again he emphasised, especially as the improved prospects for 
rubber and the possible counter-attraction of Oil Palm may tend to 
lead to the neglect of a crop that, properly handled, can be relied 
u[)on to give steady and reasonable profits. 

3. Pafh. 

(i) Season 1923-24. 

The padi crop in Province Wellesley for the season 1923*24 was 
below the average owing to heavy rain and floods during the growing 
season. 


In Perak North the crop was reduced by rain during the harvest 
which was late because planting was delayed by drought. The crop 
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on the Perak river was severely damaged by floods, as it ^vas also in 
other parts of Perak South, in parts of Selangor and of Pahtn' 
West. 

The padi in Pahang East was almost entirelx dtstroved by 
floods. 

In some parts of Negri Sembilan, especially Kuala Pilah district, 
late planting due to scarcity of water and subsequent damage by the 
insects Le])tocoris(i spp., M. Pianggang, considerably reduced the 
crop. In other parts of the State average crops wore obtained. 

In Malacca the crop was satisfactory and increased > lelds were 
reported from the Southern district. 

It is noticeable that the yields of padi in Johore tend to be 
abnormally low. In 11)24 an area of 5, <28 acres was reported to 
have > lelded .“idS,! 4 4 gantangs, or an average of 91 gantangs per acre. 
'Ibis is partly due to damage by floods in that year, but, in general, 
inauillicient control of the water supply and damage by rats are 
suggested as factors responsible for the poor yields 

(li) Season 192 I 

On the wliole the prospects everywhere for the crop of the 1921- 
season are satisfactory, in spite of the fact that in many places 
planting was delayed by drought. In Province Wellesley planting 
was delayed by the drying of the nurseries and by subsequent floods 
winch waslied away the newly planted padi, necessitating a second 
planting. The prospects for the crop are> conseiiuently somewhat 
uncertain, as it may be damaged by rain in tlie late harvest. 

In parts of Selangor also floods w'asbed away the young padi and 
necessitated two or three plantings, thereby delaying the harvest. 

The area planted with padi in Paliang East is reported to be 
small and the appearance of the plants to be poor. 

In Malacca there has been an increase in the total area planted 
and a good (U’op is expected, although in parts of the coastal area the 
drought continued so long that planting was very late and portions 
of some sawahs could not ho planted at all. 

(ill) Distribution of Puie Strains. 

The distribution of seed of pure strains of padi from Titi Sorong 
Station was coiiiiiiued during the season 1923*21. Satisfactory 
rnsults from this seed were obtained in Perak generally, in parts of 
Selangor, in Kuala Pilah district of Negri Sembilan and in parts of 
]\Ialacca. In Province Wellesley and the Central District of Malacca 
the yields obtained were no better than those given by local varieties, 
but the pure strains are expected to show considerably improved 
fields when they have become acclimatised in the course of two or 
three seasons. In Johore several plots of these selected pad is gave 
yields higher than the local varieties but lodged badly. 

In Kuala Pilah district some of the selected strains, although 
they gave considerably increased yields, W’ere objected to because 
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their stalks were thin and in consequence the tuai (reaping knife) 
hurt the reapers’ fingers. It is noticeable that in the 1924-25 season, 
the stalks of these particular strains have been much thicker. On 
account of the objection to the thin stalks, several planters said they 
would not use the selected seed again, but actually in 1924 the same 
areas were planted again and additional areas also. 

The value of the selected strains of padi is becoming far more 
widely recognised, as is shewn by the large demand for them 
during the 1924-25 season. Seed has now been distributed 
all over the Peninsula from Kedah and Kelantan to Johore. 
The following instances will illustrate the above remarks. In 
the districts of Larut, Kuala Kangsar and Upper Perak 46d 
guntangs of seed were distributed for planting in 1924, and 
in Malacca 1350 gantangs, or sufficient for at least 300 acres. In 
Negri Semhilan 164 Malays had trial plots of these padis and there 
were 94 growers in Ranh and Kuala Lipis districts of Pahang. Owing 
to the destruction of the crop in Pahang East, the Department 
provided for seed in 1924, 1600 gantangs of selected and 8,500 
gantangs of unselected Radins. 

The above distribution by the Department is in addition to local 
distribution by Malays themselves from seed supplied in 1922 and 
1923. Such distribution has been fairly extensive, even outside Krian 
District, and areas varying from 15 to 100 acres in extent are known 
that are each planted with a single pure strain. In Krian the distri- 
bution has been far more extensive, especially in the north round Titi 
Serong Station where it is estimated that between 8,000 and 9,000 
acres of the best padi land are planted with selected strains. 

(iv) Ex| eriment and Test Stations. 

The results obtained at the Pulau Oadong Experiment Station in 
Malacca for the season 1923-1921 were again disappointing, though 
better than those of the first year, because the so 1 had not been fully 
restored to fertility and still required further cultivation. During 
tlie 1924-25 season a further T acres were brought under cultivation 
making the total area planted about 25 acres. Moreover there was a 
very great improvement in the growth of the padi which promised a 
satisfactory crop. It can now be considered that the Station is well 
established and that useful results can be expected in the course of 
the next few years on lino similar to those obtained at Titi Serong. 
The ^vork in progress consists of : — 

(a) Tests of selected pure strains of Radins from Titi Serong. 

(b) Manorial Experiments. 

(c) Cultivation Experiments. 

(d) Ear to row selection of pure lines of certain varieties from 
Negri Semhilan and Malacca. 

The work continued at the Padi Teat Stations at Permatang To’ 
jaya in Province Wellesley and at Talang in Kuala Kafigaar District 
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PowEE Alcohol. 

Investigations in connection with the production of power alcohol 
have been confined principallj^ to the nipah palm, although work has 
been started on the tapioca (cassava) plant, chiefly to ascertain the 
mineral constituents of this plant, and its effect on the soil, owing to 
its supposed exhaustive character in this respect. The tubers of the 
tapioca plant must be considered as a potential source of alcohol in 
tropical countries. The work carried out on the nipah palm has in- 
cluded a continuation of tapping experiments on an area reserved at 
the 15th mile Kiang-Kuala Selangor Hoad, the planting of nipah 
palms on a small area reserved at this spot and determinations of the 
sugar content of the juice and methods of preservation in connection 
with the possible production of sugar from the juice. A repori on the 
work to date was published in the M. A. J. early in the year. The 
tapping experiments on indigenous palms have been continued during 
the year. 

A visit was paid to Sandakan by Mr. J H. Dennett towards the 
close of the year, to inspect the experimental distillery erected for the 
production of an alcohol ether fuel from the alcohol obtained from 
the fermented juice of this palm. This report will be published 
later. 

SUOAII. 

A small experimental plant for crushing sugar cane grown 
at the Experimental Plantation Serdang, has been installed on 
the ])lantation and investigations have been commenced and are being 
continued on the sugar content of the various types of cane at differ- 
ent stages of growth and ripeness A large number of samples of 
juice have lieen prepared and examined. 

A number of samples of Sisal hemp, Pineapple fibre, Hoselle 
fibre, Afghan fibre, Manila hemp and an unknowm bast fibre were 
examined and reported on. 

The extraction of fibre from Sisal hemp grown at Serduiig was 
carried out and samples sent to the Imperial Institute for examina- 
tion and report and samples distributed among various buyers in 
Australia. 

The reports received f.*ora the Imperial Institute and from Aus- 
tralian buyers is being prepared for publication in the M A. J. 
Samples of pineapple fibre and Caraguata fibre w'ere also sent to the 
Imperial Institute for examination and report and the results received 
recently wdll he published in the M. A. J. 

The investigations carried out by this Division and the reports 
received show that Sisal hemp of excellent quality can be prepaied 
from the locally grown product. 

Soils ani> Fertilisers. 

One hundred and twenty five samples of soils from estates and 
other areas have been investigated during the year. These include 



soils eocainined in connoetion with the cultivation of oil palms, nipah 
palms, rubber, coconuts, padi (rice) and tobacco. Advice on manu- 
ring has also been ^iven to several estates. The results of exami- 
nation of soils from oil palm estates, indicate that a compact soil with 
a hij^h degree of capillarity is most am table for optimum develop- 
ment. 

Investigations on the salinity of nipah palm soils do not show 
any close correlation between snitahiliiy for this crop and salt content 
of the soil. The salinity of the soils from mangrove areas was found 
however to be higher than that of the hanks of the tidal rivers. 

A Departmental Committee on Soil investigations has been 
formed and it has boon decided to undorlake researcli on soils in cer- 
tain specific directions in order to obtain more dtdailed information in 
respect of tropical soils. 

Investigations on the growth of various legnminous crops in pot 
culture experiments have been carried out and are being continued, 
also similar experiments on the fertilising value of IVi'lis pliosphatcs 
on ragi. 

Analyses of Perlis phos})hato have been continiuul and show 
that the presence of iron and aluminium does not allect the solubilit v 
of the phos))hate in citric acid solution A visit was paid to tlie 
Perils deposits by Mr. Greenstreet. Nineteen samples of hat gnano 
from the Gunong Pondok caves have lieen examined. Some of these 
were found to contain oG per cent of phosphoric acid (Po 0;,) and ‘2 1.5 
percent of “citric/ soluble” phosphoric acid, 'flu* fresh deposits 
contain as much as 10 per cent of nitrate, calciil.ited as nitnc acid. 
A feature of the ricluM’ deposits is that they au' Sv)!t- and require no 
grinding prior to ns(‘. 

Mi.^(u:llani<:<)i s Invkstuj stions. 

A nmnher of miscellaneous investigations were also carried out 
for various purpo.«ies. 

Reports were sent to various encjuirers in connection with (a 
the manufacture of ta))ioca bottling and preservation of lime 
juice (c) listillation of woods in Malaya for the manufacture of 
acetic acid and other byeproducts, (d) manufacture of Citrus 
yi rod nets. 

Applications fok Patknts. 

Forty seven reports on applications for grants of P'^xclusive 
Privileges for inventions were made during the year and forwarded 
to the Government. A report on the procedure and recommenda- 
tions in this connection was also forwarded to Government. 

PUHLICATIONS. 

The following articles were published by members of the staff of 
the Chemical Division during the year. 

The Utilisation of Citronella Grass, planted as a Preventive of 
Soil Wash by C. D. V. Georgi M.A.J., Vol. XVI, No. 1. 



twelve companies are at present planting this crop and most of these 
are in Selangor which is the only State in which there has been any 
appreciable increase in the planted area* Enquiries for land have 
been received and one or two new companies are about to commence 
planting operations. Suitable factory plant now appears to be avail- 
abb^ for areas of varying size from ‘iiOO acres upward. There is good 
reason for the opinion that this crop is well suited to this Peninsula 
and can be expected to give a reasonable and regular profit. 

Bptel principal region from which this crop is pro- 

duced for export is the west coast of Johore. In spite of high prices 
throughout the year the export from Johore decreased by about 
50,000 pi kills. This decrease is mainly accounted for by the fact that 
large numbers of trees art; becoming too old to bear fruit, while the 
new areas of the crop are not extensive enough to replace them. 
Though old age accounts for the fact that a number of trees are 
becoming unproductive, there are indications that disease may be a 
contrihutiug factor. It seems probable that the decrease in export 
will continue for sevtual vears, as the newly planted areas appear to 
be far from c pial to tlio-i.^ lucjiiiing unproductive, and this decrease 
may serve to keep up tlie price of the produce. 

Taf)ioc(t -The jirice of this crop has been good and there has 
bnen an extension of ilie area plantiul both in Johore and in parts of 
Negri Senibilan. Its cultivation is usually com limed with pig 
rearing, as the industry is mainiv in the hands of the Chinese In 
Johore rubber is usuallv jilanted as a permanent crop with tapioca. 

Other cr ips that have attracted some attention on account of 
improvement m their price are coffee and gamhir, while tuba (Derns 
spp.) 18 gM*#*wn on cerfcun Japanese estates m Johore and on a small 
scale 111 a few other localities in the Federated Malay States. 


IV. - Diskasf.s and Pests. 

1. Huh her. 

f^tnk Ih^raar (Coriicumi salmonicolor) • ~ This disease was 
nc'wlv refiortfvl from 2(1 estates in the Federated Malay States, the 
Colony and Johore. 

As usual till* [irevalence of the disease depended largely on the 
rainfall ; weathi'i* towards the end of the year caused a rapid 
increase in the number of cases in some districts. There was a 
dolinito spread of the disease in Selangor from the boundaries of Ulu 
Selangor, Kuala Selangor and Kuala Lumpur districts near Kuang 
in a South-westerly direction to the Kuala Lumpur — Klang Road 
near Seaport Station. Throughout this area cases were compara- 
tively numerous on estates and holdings formerly free from the 
disease. 

Mouldy Rot. (Sphaevonema fimhriatuw) : — This disease was 
newly reported from lb Estates during the year. 
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Tn Perak North this disease appeared for the first time at Selama 
and lllii Selama in September and at Batu Knrau in November. In 
Pahang new outbreaks were found at Tras in July and in December 
at Simpalit near Raub and at Panggong near Kuala Lipis. In 
Malacca 21 additional mukims became infected ; in most the disease 
was confined to a few holdings only. In Johore during the first half 
of the year new outbreaks were found at Senggarang in Batu Pahat 
District, near Surigei Senglang in Knkub District, and at Tanah 
Merab in Muar district. In September one estate and an adjoining 
holding were found to be infected in Biugaporo Island. In most 
cases the spri'ad of the disease was associated with the movement of 
tappers from previously infected holdings. 

Kvery effort has been made to teach rubber growers how to 
recognise and treat this disease and to demonstrate the effectiveness 
ot the treatment in preventing serious damage to the trees. The 
iner.hofls of instruction used have comprised lectures and denionstra- 
tioiis in the field, the Jistribulion of a pamphlet m four languages, 
and tlie exhibition in Kuala Lumpur of a cinematograph film. 

These measnrVs combined with a certain amount of compulsion, 
where necessai V, have resulted in the regulni treatment of diseased 
trees in all infected areas, so that the disease now cau.•^es hut 
little serious damage. The fact that under restricted production 
many holdings are only tapped for fi weeks or two months in each 
quarter has also assisted in the control of the disease. 

Black Stripe, {Plintophihora up). This disease was not much 
in evidence. It was newly reported from 3 Kstates in Negri 
Belli bi Ian. 

Hoot Diseanes. (FunutH iKjnosufiy F, psendoferrcns, VUnliua 
zoii'ita, Sphacrostilhe repens and Brown Boot Disease^ : — These call 
for little comment, though they are still somewhat prevalent in 
Johore. 

General Sanitation. — A total of 568 notices were served re- 
quiring the removal of dead rubber stumps or trunks. Nine persons 
were prosecuted for failure to obey instructions ; all were convicted 
and fined. For severe wounding owing to bad and excessive tapping 
54 notices were served- These gave rise to 4 prosecutions- 

2 Coconuts. 

Beetles, Black Beetle {Oryctes rhinoceros) and Red Stripe 
Weevil. (Bhyncophorus schach) : — The routine work of controlling 
these insects was steadily maintained throughout the year. On the 
whole it has been successful, though numerous breeding grounds still 
remain to be destroyed in Penang, Province Wellesley and parts of 
Singapore island. Persistent inspection is still necessary in Klang 
and Kuala Selangor districts of Selangor, 

Artona (Brachartona) catoxaniha , — There were small outbreaks 
of this caterpillar at Lunggong in Upper Perak and in Krian at the 
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7fch mile on the Tanjong Piandang road, also at Snngei Ayer Tawar 
in Kuala Selangor District. These all occurred in the first half of 
the year and were controlled by the natural enemies of this insect. 
In the second half of the year an Entomologist, Mr. Dee, and the 
Plant Inspector, Mr. Macnainara, from Fiji visited l\hil>iya in search 
of insect parasites of Ariona catoxantha likely to be of service in 
controlling an allied insect, Leviiana iridescens, on coconuts in Fiji. 
Unfortunat(3ly at the time of their visit no outbreaks of Artona could 
he found, and a careful search of previously infected local iti(‘s failed 
to discover any of the insects. 

Skipper caterpillars (TTidan irava) did some damage in Kinta 
District, at a few places in Kuala Pilah district and in Temerloh 
district in the first half of the year. Small outbreaks of Plenispa 
reicliit were recorded at Kota Tinggi in Johore. 

Squirrels annually cause serious losses, by destroying a number 
of nuts, in several parts of the country, notably in Pahang and to a 
less extent in Malacca. p]fforts are being made to encourage the 
systematic use of traps and regular hunting to reduce the numbers of 
these animals. Other animals that do damage to coconuts in the 
neighbourhood of jungle are monkeys, pigs and bears. 

Disease — Tlie cause or causes of the death o( coconut palms on 
the West coast of Johore referred to in the report for 1928 (?J. A. J. 
Vol. XII p. 224) have not yet been definitely determined, although 
the matter has received considerable attention. Steps have been 
taken to ensure the removal of all dead or dying palms and efforts 
will be made to improve general sanitation on the&e coconut holdings. 
A pamphlet in Malay on this subject has been issued. 


Pitdi, 


[joplocnrisa M, Chenaiufati or Pianq(jan{i. — These insects 
did damage to padi at Flu Stlaiiia in Perak during the first quarter 
oi the year. At the end of the >ear they were reported as a minor pest 
in .loliore. In Kuala Pilah district of Negri Sembilnn, however, they 
became extremely prevalent in many localities during the last quarter 
of the year and threatened to do very serious damage as they did at 
Inas and Johol in 1923 (M. A. J. Vol. XII p. 22T). Fortunately 
it was possible to develope a method of catching the adults in 
large ruimhers before the eggs were laid. This consisted of dipping 
old fish nets in a sticky mixture of Kruing Oil and Jelutong, or some 
other latex such as Getah Trap. ** Racquets ’’ made of fine piecss of 
palm leaf midrib, or bamboo, tied to a long handle, and arranged 
like the ribs of a fan, were also dipped in the mixture. By waving 
the nets and * racquets ’ over the padi, the insects were disturbed 
and caught in large numbers. The District Officer induced all 
owners of padi land in the infected areas to catch the insects by these 
means. With the vigorous assistance of the Agricultural Field Officer 
Negri Sembilan, and the Malay Officers of both the Land Office and 
the Agricultural Department the workers were well organised and the 
pest was most effectively controlled. Work was still in progress at 
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the end of the year, but results already obtained were very satisfactory^ 
as it could be seen that the crops had been saved from damage of any 
importance in all those places where the work had been completed. 

Stem borers, — The different species were present throughout the 
Peninsula from Province Wellesley to Johore at the end of the year» 
but were on the whole not numerous and did little damage, except at 
the Experiment Station in Malacca where they caused loss of an 
appreciable portion of the crop. 

Armp Worm, Spodopiera mauriiia. — This pest destroyed an 
area of 100 acres of newly planted padi in the mukim of Kota Lama 
Kanan in Kuala Kangsar District, Perak. The area was replanted 
and practically no damage was done to the replanted padi. 

Nym})hula depuncialis, — This insect attacked the padi at the 
Malacca Experiment Station about a fottnight after it was planted 
out. It threatened to do considerable damage, especially as the 
plants were also suffering from the effect of soil acidity, but w^as 
controlled by hand picking. 

Scotinophora coarctata^ M, Bena hura or Kutu bruang, — This 
pest did a certain amount of damage in the sub-district of Bruas and 
in Senggang mukim of Kuala Kangsar District. It also occurred at 
places along the Perak River in Lower Perak District and in Pekan 
District of JPahang ; it was recorded among minor pests in Johore. 

The occurence of Nephotettix bipunctatus was r€>corded as a 
minor pest in Johore. Mole crickets, M. Sesorok, did a little damage 
in Lower Perak District. 

Bats. —Those animals damaged padi everywhere, as they do every 
season. Distribution of barium carbonate at cost price was continued, 
though in places the supply was insufficient for the demand. Reports 
on the efficiency of the poison have again varied. On the whole, 
however, its use is increasing considerably. There is a greater interest 
among padi growers in the application of methods of destroying rats, 
including trapping as well as poisoning, and occasionally hunting. 
Padi growers, however, still fail to realise the necessity for sustained 
and concerted work. 

In order to increase the interest of padi growers in the control of 
rats and to afford an opportunity for experiments with new methods 
of control, various forms of bait and the like, a special campaign* 
against rats was commenced in a definite part of Krian District of 
Perak on November 15th. 

Cotton. — A cotton leaf roller, Sylepta deroqata, attacked trial 
plots of a strain of Egyptian cotton in Province Wellesley. The plots 
were small and the pest was controlled by hand picking. If cotton 
were planted on a large scale the control ,of this pest might be a 
factor of importance. 

*For details see this Journal XIII, No. 6, p. 168. 
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Achatina fulica,- ThesQ giant snails were spreading steadily 
around Butterworth in Province Wellesly during the first half of the 
year. However, floods in August killed off many of them, while 
many others forsook the undergrowth and climbed fences or anything 
else above water, so that they were easily collected and destroyed. 
Smce the floods very few of these snails have been seen. 

5. OJi^r ests. 

Water Hyacinth . — In the Federated Malay States the destruc- 
tion of the weed received regular attention, when necessary, and the 
work calls for little comment. In Negri Sembilan 13 notices were 
served for its destruction. Three persons were prosecuted for failing to 
obey instructions ; two were convicted and fined a total sum of $30/-. 

In Province Wellesley the weed is becoming very prevalent in 
drains and waterways and is interfering with the drainage of padi 
fields. It is also spreading considerably in Malacca. In coneequence 
of this legislation has been suggested to enforce its destruction in the 
CJolony on the same lines as in the Federated Malay States. 

Mistletoe. -The destruction of various species of mistletoe on 
different host plants has received attention everywhere, especially in 
Pahang where these pests are common. 

Lnlamj and Blukar . — Much attention has been paid to enforcing 
the removal of excessive growths of lalang, blukar and other under- 
growth on small holdings during the year, particularly where their 
presence provided conditions favouring the development and spread of 
Mouldy Hot of rubber or other diseases. This work continued to 
meet with a certain measure of success, but it requires continual 
at to lU ion. 

Table IV. 

Summary of Notices Served and Results. 


Cause. 

Notices 

Prosecu- 

Convic- 

Served. 

tioiis. 

_ 

tions. 

Rubber : — 




Pmk Disease 

1,1!)] 

52 

50 

Mouldy Rot 

3,381 

M t> ^ 
t)<C t 

272 

Black Stripe 

51 

Nil 

Nil 

Rubber Timber ... 

5()8 

9 

9 

Bad Tapping 

54 

4 i 

A 

Coconuts : — 


i 


Beetles 

2,722 

173 ' 

154 

Water Hvacinth 

13 


2 

Mistletoe 

84 

3 

3 

Lalang and Bush ... 

8,386 

753 

689 

Totals ... 

Hi. 153 

1 

1,324 

1,183 
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V. Instruction. 

1. On November 15th a re-organisation of the work of the 
Department came into force whereby the Inspection Division took 
over all forms of field work, other than that on Experimental Plan- 
tations, including all branches of field instruction and work in School 
Gardens. A.t the same time the title of the Division was ehangerd to 
that of “ Field Division** (M.A.J. Vol. XII, No. 12 p. 380.) 

2. On July 11th, 12th and 13th The Malayan Agri-Horti- 
cultural Association held a very successful Show and Trades Exhibi- 
tion in Kuala Lumpur. Mr. G. E. Mann, Assistant Agricultural 
Inspector, Selangor, was Organising Secretary. The Inspection Divi- 
sion provided an exhibit of rubber diseases and also assisted in the 
Agricultural section of which a noticeable feature was the padi ex- 
hibit, both for the number of entries, which totalled over 2000, and 
for their quality . A successful Show was held at Seremban on 
August 0th at which the Chief Agricultural Inspector judged and the 
Assistant Agricultural Inspector, Negri Sembilan was joint Secretary. 
Officers of the Division also assisted at 3 District Shows in Pahang 
and 3 in Negri Sembilan, At all the District Shows there was a 
distinct improvement in the quality of the exhibits and also in the 
organisation. 

3. In March the Economic Botanist again gave a demonstra- 
tion to numerous penghulus and other Malays interested in the work 
at the Padi Experiment Station at Titi Serong. Officers of this 
Division attended both to assist and to improve their knowledge of 
the selected strains of padi. 

1. A Conference of Malay Officers of the Department was held 
on November 18th, 19th and 20th. Papers were read in English and 
Malay and were discussed by the Officers with considerable interest. 
The last day was allotted to a visit to the Experimental Plantation, 
Serdang. 


5. This Division has tak|M over the work in School Gardens 
too recently to enable a report to be submitted this year. 

f). At the close of the third quarter an Advisory Committee for 
Chinese Agriculture was established with a view particularly to 
assisting and encouraging Chinese market gardeners and producers of 
fruit and poultry for local consumption. The Chief Agricultural 
Inspector was appointed Secretary to this Committee. The Com- 
mittee held meetings on September 13tb, October ]7tb and November 
21st. A Chinese Sub-Inspector of Agriculture was appointed and a 
considerable amount of preliminary work was done. 

VI. General. 

In June the Chief Agricultural Inspector visited Palembang 
Residency, Sumatra, to enquire into the conditions of cotton cultiva- 
tion there, since this cotton is all sent to Singapore for transhipment 
This visit was connected with the revision of the Plant Importation 
Rules, proposals for which have been completed. 



ANNUAL RBPeRT OP THE BeONOMie BOTANIST 

FOR 1924. 

By H. W. Jack. 

I. — Staff. 

H. W, Jack, Economic Botanist ; W. N. Sands, Assistant Econo- 
mic Botanist, who went on fut lough in April until the end of the 
year ; Inche Ahmad bin Johar, Junior Agricultural Assistant, a pro- 
mising officer -who unfortunately died on 31.1.11)21; ’Ohe Din, 
d iinior Agricultural Assistant ; Inche Moharned Zain, ’ Probationary 
Assistant, who acted for Inche Ahmad bin Johar; and Inche Abdul 
Rauf, Field Assistant. 

I desire to express my appreciation of the good wbrk done by the 
entire staff throughout the year. 


II.-Padi. 


Ex))enmental work at Titi Serong Experiment Station was con- 
tinued throughout the year, ’Che Dm being in charge. The first two 
months were taken up with recording vegetative characters of the 
different varieties of padi grown as foundation stocks before harvest 
which coniinenced at the end of March in rainy weather. 


The standing crops were heavy but the rains during harvest 
spoilt much gram, rendering harvesting operations arduous and 
reducing excellent crops to average ones. 


During harvest, the opportunity was taken of demonstrating the 
returns obtained by growers of selected seed. 

In one place in particular where some 40 acres of strain No. 36 
had been grown in one block (the result of re-distribution from an 
original two gantangs of seed ), sections of the crop wore cut, threshed, 
measured and weighed, all operations being done in the presence of a 
a number of cultivators, and it was found that the average yield of 
the block was 910 gantangs of padi per acre ^-easily the heaviest in 
the mukim. When the entire crop from this block was harvested, 40 
bags were weighed and the average weight per bag was found to be 
109 katis, which is approximately 10% heavier than the weight of an 
equal quantity of unselected padi. 

Just prior to harvest, some 250 visitors from various parts of the 
country and many local cultivators visited Titi Serong and appeared 
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to be favourably impressed with tho heavy and uniform crops then 
standing in the fields. The Ex^wiment Station was honoured by a 
visit of H. n. The Sultan of Selangor and Dato Lee , Kong Lam. 
His Highness seemed to enjoy his visit and showed his interest and 
knowledge of the rice crop by asking many pertinent questions. 

Thirty-four strains were tested for yield in season 1923-24, and 
from them, fourteen strains were selected for continuation tests in the 
present season- Of these fourteen strains, five (Nos. 36, 15, 48, 52 
and 68) are particularly suitable where soils are soft heavy clays 
under irrigation, while three (Nos. 2, 7 and 13) are more suited to the 
harder drier soils, being of shorter maturation period. 


In Krian, strains No. 36, 52 and 15 for the deeper soils and 
No. 2 for the drier soils, were in large demand for seed for the present 
season ; and 4,700 gantangs of seed were distributed to applicants for 
sowing in the present season (40% of this amount being No. 86.) 

In addition to this distribution from Titi Serong Experiment 
Station, a considerable amount of natural redistribution has taken 
place from centres where selected seed was grown in Season 1923-24, 
so that in the present season it is safe to say that at least 8,000 acres 
in Krian have been planted with selected seed. 


Some 5,600 gantangs of selected seed were distributed to districts 
outside Knan, to applicants and to Field Officers and others for trial 
purposes, further trials being made in all the Federated States and in 
Penang, Malacca, Kedah, Kelantan and Trengganu. 

The present season started badly in Krian as a heavy flood in 
August swept away many seed nurseries. Eelworms and borers were 
apparent m several areas and rats were unusually destructive to the 
young planted padi. At flowering, quite a considerable amount of 
“ smut” was apparent but the standing crops promise a good crop. 
Padi prices, however, are likely to be high on account of the com- 
petition which has arisen owing to the increased number of mills in 
the neighhouihood of Krian, though the bumper crops available for 
export from Burma may keep local prices of padi down somewhat. 


In Malacca, in co operation with the local Agricultural Field 
Ofiicer, pure line selection work with types of padi long grown in 
Malacca was started. 


Manorial schemes were drawn up and inaugurated in Malacca 
and Province Wellesley and maintained in Kuala Kangsar during the 
present season. 

Dry padi cultivation is being tried at Serdang where four good 
varieties were planted during the present season, with a view to selec- 
tion of heavy yielding strains. 
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In Keiah, two strains (Nos. 52 and 7) have already gained 
f.iv^jur and this year over 1,000 gantangs of seed of those strains were 
distributed. Strain No. Id is already established in one mukim 
where it was tested successfully in 1920. Strains Nos. 36 and 2 are 
being tried for the first time this season. 

In Trengganu, strain No. P. 1., tried in Season L922-23 became 
popular, and a fair area was planted with it this season. 

Seven strains are being tested in Kelantan this season — thanks 
to the assistance of the British Adviser. 

In Perak, at Talang T“st Station, strain No. 13 maintained its 
good promise of the previous season and is now widely planted in 
neighbouring hendangs. Strain No. 1 has spread considerably in seve- 
ral uiukims of Kuala Kangsar, while in Lower Perak selected strains 
(Nos 36, 7 and 2) were in large demand and now cover quite a fair 
area. 


In the Kuala Pilah District of Negri Sembilan, strain No. 7 
yielded heavily in Season 1923-24 and has been planted on a conside- 
rable area this season in several inukims. 

In S langor, good crops from selected seed are reported at Klang 
(strains No.«. P. 1 and 52), and in Kluang strain No. 2 is said to be 
the best crop in the lunkim. 

Ill Pahang, a large quantity of seed was distributed in the Pckan 
(strains Nos. i and 2) and Kuantan (strains Nos. 7 and 13) districts, 
and though much damage was done by floods, quite good crops were 
taken in several areas. In Haub several trial lots showed good 
promise. 

In Penang, heavy crops are reported from strain No. 36. In 
Province Wellesley strain No. 7 is promising well and is gradually 
spreading from the Test Station there; and strain No. 15 has given 
good crops. 

In Malacca, strains Nos. P. 1., 7 and 11 are gaining local favour, 
though better results are anticipated from strains of local origin 
which are now being isolated for selection. 

In Johore, strain No, 756 was said to have given excellent crops 
in the Miiar District 

In the present season numerous test plots have been planted with 
selected padi in many parts of the country and growth is good though 
results are not yet available. 

Some 200 strains of various varieties of padi were maintained as 
foundation stocks at Titi Serong Experiment Station. 

The usual statistics regarding the area under rice and the yields 
obtained in each district wtere collected from Y)istrict Officers and 
others and are compiled in the following table : — 
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SUMMARY OF PADI RETURNS— BRITISH MALAYA. 


State or 
Settlement. 


1920. 


1924. 

Area in 

aeros. 

Yield in 
gan tangs. 

Aver- 

age 

yield 

per 

aero. 

Area in 
aeres. 

Yield iu 
gan tangs. 

Aver- 

age 

yield 

per 

acre. 



Federated Malay States. 


Perak 

100,734 

2 1,276,5 16 

227 

)02,.8:;5 

23,054,413 

230 

Selati^'or 

ll.Gdo 

1,7.47,172 

149 

18,076 

4,017,483 

222 

N. Sembilaii - 

30,7.')0 

r),i9«,r.i 

169 

30,581 

5,603,9 78 

183 

Pahang' 

'es,472 

4,.5.Sl,8(il 

161 

20,200 

3,889,489 

148 

Total, F.M.S 

177,:-91 

33,791,730 

202 

177,742 

37,105,303 

209 

Kuian • 

rii,G0.") 

14,481,800 

265 

54,054 

14,120,049 

261 



Stiuith 

SeTTLKM ENTS. 



Sin^apoie 

... 

• • • 

. . . 



... 

Penan;,^ 

0,150 

2,03:1,010 

395 

5,109 

2,020, .300 

3 1) 5 

MjilaeiJi 

20, 500 

7,950,000 

300 

26,669 

9,915.954 


P. Wellesley - 

1 41,700 

1 1,3. 30, 000 

321 

40,166 

13.400,000 

381 

Dindiiifis 

1 Olio 

7:, 475 

111 

355 

.35,500 

100 

Total, S S . 

i 7 7,045 

1 

21,4)0,515 

317 

72,299 

25,402,01 1 

351 

1 

1 

- - - 

i 

i 

1 

IInfedeuated Malay States. 


Joliore 

If), 9.90 

810,001 

49 

8,302 

660, 1 25 

78 

Kedah 

1 117,009 

-18,452,102 

7130 

151,568 

40,808,830 

264 

Perils 

! 29,125 

7,301,920 

253 

37,738 

8,07 5,600 

240 

Ke hill tan 

1 109,995 

;i;l,7 99,800 

199 

170,910 

34,039,700 

199 

TreiiKgana 

11,000 

1,700,000 

155 

12,000 

1,300,000 

142 

Total, U M.S. 

.374,119 

92,153,323 

216 

401,106 

85,284,295 

213 


Summary — F.M.S., 8.S., and U.M.S. 


Total, F.M S. 

177,597 

3.3,791,730 

202 

177,742 

37,105,303 

209 

Total, S.S. - 

77,04.5 

24,410,515 

317 

72,299 

25,402,014 

351 

Total, II.M.S. 

.■174,119 

- 

92,153,323 

246 

401,166 

85,284,295 

213 

Grand Total 







Malaya - 

028,761 

152,3.55,508 

242 

652,207 

147,851,572 

227 


III. — COCONL’TS. 


In connection with the study of variation and selection experi- 
ments, individual palm yields of fruit were recorded monthly from 
450 palms. 


These records, while primarily maintained for the above purposes, 
will be of considerable utility as supplying data for . examining the 
periodicity of yields and the existence of correlations between rainfall 
and fruiting and between type of tree and yielding ability. 


A study is also being made of the various local and several 
introduced types with a view to comparison of varieties and classi- 
fication. 


Selection experiments were started on a fifty -acre block of heavy 
alluvial land near Klang, which was cleared of lalang, drained, holed 
and planted with seedlings from selected trees. Twenty-five seedlings 
from each selected parent palm were planted. Except where the 
germination of the seed nuts was slow or had the number of seedlings 
available proved insufficient. To-date about 40 acres have been 
fully planted, whilst nurseries supplied with sted nuts sufficient for 
the completion of planting are established. 


The plantings include seedlings fn m 84 palms selected as heavy 
yielders in the varying conditions of Province Wellesley, Bagan 
Datoh and Selangor Coast -‘-three of the chief commercial coconut 
growing areas in Malaya. In addition plantings have been made of 
35 lots of seedlings representing 24 different local varieties, 5 Ceylon 
and 0 Philippine varieties. 


A few of the catch crops commonly found in coconut plantations 
have been planted to test their effects on the coconuts. They include 
sweet potatoes, tapiocca, ground nuts, coffee, soya bean, chillies and 
gingelly. Also some of the manures of possible commercial utility, 
such as lime, superphosphate, guano, salt and fish offal, have been 
applied to certain groups of palms to demonstrate their efficiency. 


Articles dealing with the “ Dwarf’’ Coconut and on “ Variation 
in Coconuts *’ were submitted for publication dunig the year. 


Efforts were made to verify the statistics of the areas under 
coconuts given in the Annual Report for 1923. The following figures 
cannot be regarded as accurate as the areas are, in many cases, calcu- 
lated from the number of palms, assuming 50 palms per acre as a fair 
stand, or from copra exports ; still, they show the comparative areas 
in the various States or Settlements and are probably not far 
wrong. 



208 


F.M.S. 

S.S. 


U.M.S. 


acres. 


acres. 

acres. 

Perak 

75,281 

Singapore- 

6,565 

Johore - 92,500 

Selangor - 

62,117 

Malacca - 

45,000 

Kedah - 27,550 

N. Rem hi- 

Dindinga - 

6,000 

Kelantan - 70,900 

Ian 

6*,(>04 

Province 


Trenggann 8,000 

Pahang 

19,400 

Wellesley 

Penang 

55.000 

15.000 

Perils - 2,578 

Total 

163,402 

Total 

127,505 

Total - 201,528 


ftcrdSi 

Total F.M.S. - 163,402 

Total R S. - 127,565 

Total U.M.S. • 201,528 

Grand Total Malaya - 402,495 


Of this large area planted with coconuts, 412,2T2 acres or 88.7% 
of the entire area consists of holdings less than 100 acres in extent 
which are almost entirely owned bv Asiatic cultivators, showing 
strikingly the large interest they ha\e in the local copra industry and 
the production of coconuts for local consumption. 


The following table is compiled from figures collected by the 
Field Officers of the Department: — 


Areas of Estates of over 100 acres in extent. 

F.M.S. 

S.S. 

U.M.S. 

61,996 acres. 

16,969 acres. 

9,013 acres. 


Total = 87,978 acres. 



The average yield of copra per acre from 15 representative 
estates scattered ovgr the Peninsula was 8.22 pikulsin 1923 as against 
9.22 pikuls in 1922, showing that, seasonally, 1923 was a poorer 
year than 1922. Probably 1924 will show a similar average produc- 
tion figure to 1923 as rams have been very frequent throughout the 
year. 

IV. — Cotton. 

With the upward tendency in the price of rubber interest in this 
crop diminished, though trials are being conducted in numerous dis- 
tricts^ a few of which show good promise. 
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The following reauita were obtained in 1924 under pure line 
cultivation conditiona in poor aandy soil in Kuala Lumpur* 


Strain ^ 
No. 

Origin. 

Average Wt. 
of seed cotton 
per plant in 
grams. 

Calculated 
Wt. seed 
cotton per 
acre in lbs. 

Calculated 
Wt* of lint per 
acre reckoning 
30% lint 





lbs. 

1—1 

Egyptian 

29 

890 

115 

1—2 

♦ » 

42 

545 

ICO 

2—1 

• « 

37 

485 

145 

8-1 

It 

28 

3G5 

110 

8—2 

ft 

39 

500 

150 

8—3 

It 

4G 

590 

175 

•t— 1 

Sea Island 

24 

310 

90 

4- 2 

It 

25 

320 

95 

5-1 

II 

14 

180 i 

55 

5—2 

If 

20 

255 

75 

G- 1 

II 

23 i 

800 ' 

90 

G-2 

1 

II j 

39 

510 

150 

.-1 


30 

890 

115 

r-2 

II 

24 

300 

90 

8—2 

II 

9 

120 

35 

16—1 

Egyptian 

20 

255 

75 

16-2 : 

It 

8 

110 

35 

ir 

Sea Island 

6 

70 

20 

21 

Cambodia 

13 

160 

50 


The above results are based on plots of 50 plants planted 2 x 
feet on ridges, but the soil was so poor that nearly double the number 
of plants could have been sown in the same sized plots with beneficial 
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results. The seed was sown at the end of i^^ebrnary and good showery 
weather was encountered throughout the growing period. The months 
of July and August afforded ideal harvest conditions. Each strain was 
the progeny of a single plant selected from previous sowings in 
All the seed was gathered from self-pollinated flowers 

The above yields of lint though worked out from rather small 
plots (and hence possibly mitjlea.ling) compare quite favourably 
with yields in the British West Indies, India and America. Better 
yields have been obtained in hotter soils where trials have been con- 
ducted by planters hut no reliable records of actual yields are yet 
available. In two places, lOO bolls per plant have been reported in 
small patches- 

The weight of seed cotton per ])lant showed enormous variation 
on account of the patchy nature of the soil on which the trial was 
conducted. Some plants yielded over 170 grammes of seed cotton 
per ph>nt, though the averages as shown are low in most cases. 

Pests (Leaf Roller, Cotton-Stainer, Boll-worm, Green Fly) were 
noticeable in all stages of gro' .n, but were readily controlled. 

Samples of lint wore sent to the British Cotton Growing Associa- 
tion, Manchester, for report and valuation and some samples were 
commented on very favourably and highly valued — notably strains 
Nos, Jl-d, 2-1, and 4-2 which w^ere valued at 26d., 2()id., and 27d., 
per lb, respectively in August 1924. 

The best ])rospects for cotton cultivation appear to be in the 
Eastern States of tlie PcMnnsnla where suitable laud is available, 
where more regular and dependable seasons arc tlie rule and where 
rubber does not dominnto the agricultunst. 

V.— 'Rubber. 

Little has been done with this crop except to maintain records of 
individual tree yields of latex. These records have now been main- 
tM,iiieil for over four years and a summary of four years’ figures may 
fie of 'iiterest 


A. — Paradtae Estate, Knjanri. 

On the* above estate, whtue lh(‘ trees were planted in 1 8:)0 in 
rows l()\ld feet apart and were severely tapped up to 10 feet np the 
trunk during the boom period, extraordinarily high yields were 
m.iin tabled by several trees. The tapping system for the last 10 
years has been a V over half the circumference, tapped alternate 
daily. 

The following table shows the grouyis and frequencies for 394 
trees. The yields are given in cubic centimetres of latex and are the 
aver.igos yrer tree per tapping over four years- There were 9 test 
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collections per year, at intervals of 5-G weeks. The figures show 
that 47% of the crop is derived from 27% of the trees. 


1 Group. 

Frequency. 

F. X G. 

d. 

<1*. 

Fd*. 

5 

10 

50 

60 

3,600 

86,000 

15 

2r 

405 

50 

2,500 

67,500 

25 

41 

1,025 

4 ' 

1,(100 

65,600 

35 

-1-1 

1,540 

30 

900 

.39,600 

45 

55 

2,475 

20 

400 

22,000 

55 

46 

2,530 

10 

100 

4,600 

05 

31 

2,015 

0 

0 

0 

< r 

33 

2,475 

10 

100 

3,300 

85 

25 

2,125 

20 

400 

10,000 

95 

17 

1,615 

30 

900 

15,300 

105 

17 

1,080 

40 

1,600 

25,600 

115 

7 

805 

50 

2,500 

17,500 

125 

6 

750 

60 

3,600 

21,600 

1 35 

7 

945 

70 

4,900 

84,300 

145 

0 

870 

80 

6,400 

38,400 

155 

4 

620 1 

1 90 

8,100 

! 32,100 

165 

3 

195 i 

i(y> 

10,000 

; 30,000 

175 

5 

875 1 

no 

12,100 

60,500 

185 

3 

555 1 

120 

14,400 

' 43,200 

195 

3 

585 

1 30 

1 6,9 00 

' 50,600 

205 

0 

0 i 

no 

19,600 

0 

215 

2 

430 1 

150 

•22,500 

45,000 

2 25 

^ i 

450 

160 

25,600 

1 51,200 

235 

1 

235 

170 

23,900 

1 

28,900 

1 


1 

N = 334 

1 

1 FG=25,500 


Fd ^ 

= 743,200 


Mean = ^ 

F. G. = 25,i 

>50 64.8 

, say 65. 




N 894 




Standard Deviation = u ^ = < 43,200 

^ N 394 


= 48.4 


Coefficient of Variability = S.D. x 100 ~ 43. 4 x 100 

M ' 05 “ 

= 67. 

B. — Seaport Estate^ Selangor, 

On the above plantation where the trees were thirteen years 
younger than Paradise Estate^ and where the planting distances were 
12 feet, by 24 feet, similar data were collected. 
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The following table shows the groups and frequencies for 209 
trees, planted in 1909, and the average yield of latex per tapping per 
tree in cubic centimetres over a period of four years. Collections were 
made once every five weeks approximately. Those figures show that 
55 per cent of the crop was derived from 2H per cent of the trees. 


Ooup. 

Frequency. 

1 

! F. X G. 

! 

d. 

d\ 

1 

i Fdl 

1 

5 

8 

40 

00 

3,000 

! 

j 28,800 

1 5 

20 

300 

50 

2,500 

! 50,000 

-v.J 1 

jt 

4‘25 

40 

1,000 

j 27,200 

35 

35 

1,225 

1 30 

900 

31,5J() 

45 

2-i 

99x; 

‘.0 

400 

1 8,800 

55 

IS) 

i,()4:> 

10 

lOJ 

1,900 

05 

18 

Dl'O 

0 

0 

! 0 

75 

11 

! 825 

10 

200 

1,100 

^5 

10 

i 850 

20 

400 

4,0 0 

95 

4 

1 380 

30 

900 

3,fi0O 

105 

1 1 

i,-i;o 

' 10 

1,0(^0 

•<>2, 100 

115 

3 

315 

50 

•>,500 

: 500 

!25 ; 

5 

315 1 

(;o 

.{,(;o{ 

10 800 

1 .5 ‘ 

5 

015 

7 0 

).1)00 

. 21.500 

115 ! 

5 

: 725 ; 

80 

0,100 

' :)-i,oo() 

155 1 

‘2 

310 

90 

8,100 

ii,,'eoo 

1 0.5 ! 

3 

195 1 

lOO 

1 0,000 

80.000 

115 1 

5 

* 8:5 1 

1 10 

i:e,ioo 

00.500 

185 1 

2 

370 : 

12u 

MOO 

?8,80() 

1 95 i 

1 

195 1 

130 ( 

10,5)00 

10 5)„0 

205 1 

1 

, 205 

140 1 

151,000 

I5),(,00 

215 

1 

N - 209 

! 215 , 

|kG ^ 13,505' 

1 

J 50 1 

j 

•<>i>,5;)o 

t’d" 1 I8,000l 


Mean “ I ->,505 = 0, c,jy (;/>. 

N ‘209 


Standard Deviation - |/l4S (>00 

N ^ 209 

= 46.8 

Coeflicient of Variability - S.D.^^ 100 ” 40.8 100 

M 05 

- n.2 


It is of interest to note that the two areas show a fairly compa- 
rable coefficient of variability, though they were cf such diffiunt 
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a 4 «sanil the trees grew under markedly different soil conditions 
and ulant/ing distances. ^ 

Moreover, both sets of figures show that approximately half the 
crop is derived from 2o percent of the trees. 

VT.- Cinchona. 

Small cinchona nurseries were established on Cameron’s High- 
lands in J.ily and the seedlings, which are doing well, were trans- 
planted to secondary nurseries at the end of the year. Some 2,500 
seedlings representing the two varieties, C. Ledger iaiia and C. 
Succinthra, are thriving and additional prirnaiy nurseries are being 
sown with a view to planting up 3 acres. 

Tea and cofifee nurseries are also being established on Cameron’s 
Highlands where soya bean, sweet potato and ground nuts produced 
good crops from small plots sown in July. 

Vll. — Botanical. 

Numerous identifications of plant material were carried out for 
other officers of the jlopartrnent, for planters and the police (drugs). 

A considerable amount of material, sketches etc., was obtained 
of various types of “ tuba” and “patchouli ” for investigation in the 
near future. 



ANNUAL REPORT OF THE MVeOLOGIST FOR 192A. 

By a Suarples. 

Staff. 

T he Alycologist returned from long leave on 12-8'21 and took 
over from the Acting Mycologist, Mr. A. Thompson ; Mr. P. R, 
Mason 2nd Assistant Mycologist was transferred to the Ins- 
pection Division at his own request, and assumed duties as Assistant 
Field Ofticer, Province Wellesley and Penang on 13-^-1924. 

Rurrer. 

General, “In view of the scheme for the formation of a Rubber 
Research Institute, no work on Rubber other than that in hand has 
been undertaken. The work in hand will take a considerable amount 
of time to round off, hut any now features have been carefully noted 
to be utilised according to future developments in Rubber Research. 

Since my return from leave two noteworthy features are of in- 
terest During the year “ change-over” tapping i. e. “Daily Tap- 
ping for periods varying from 2 to 4 months, with 2 to 4 months 
rest following’* has hoju much in vogue. There is no doubt that 
‘‘ Daily Tapping** over a 3 or I months period has resulted in a num- 
ber of calls for advice regarding disease*, symptoms on the tapping cut, 
which cannot be placed under any of the better known Bark Diseases. 
Fortunately Malayan ji'anters are aware of the danger attached to 
neglect of ohsemre disease symptoms and in all cases these outbreaks 
were taken in time and successfully dealt with. Isolation and inocu- 
lation experiments were carried out to determine the causal organism 
if possible, hut no success was obtained. After this years experience 
I would defi iitely state that, in Malaya, Daily 'fapping over a period 
greater than three months holds elements of danger in view of the 
decided tendency for fungi usually saprophytic, to veer towards a 
parasitic habit and that from the point of view of disease prevention 
Alternate Daily Tapping must be considered definitely superior to 
Daily Tapping. 

The other question of importance is that of Root Diseases on 
Old Rubber, and the question i)f treatment. On many old areas in 
Malaya a 10-15 percent of trees can be found suffering from various 
root diseases, usually Wet-Rot caused by Fomes Pseudo ferreus, some 
form of Brow'n Root disease, or Dry-Rot caused by Ustulina zonata. 
If the percentage number of diseased trees rises above a limit such 
that treatment by removal will cause the yield per acre to fall below 
an economic level, it would be an unprofitable course to suggest treat- 
ment along such lines. Every case of this description needs indivi- 
dual consideration for many factors are involved. What is the 
lowest economic yield per acre ? What is the benefit derived by the 
healthy trees after complete removal of the diseased trees etc ? With 
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reference to the latter question there is some experimental evidence 
to show that in certain areas reduced to 40 trees per acre, the healthy 
trees have benefitted to such an extent, as shown by increased yields, 
that expensive treatment has been amply repaid. But in one case, 
where results were satisfactory, and a neij,dibouring estate tried the 
saiiij policy, no immediate benefits were derived. This again shows 
tlie dangiM-s of generalisations in experimental work, where appa- 
rently small difierences in soil condit ons are liable to infiuence re- 
sults to an enormous degree. 

Root Diseabe 

Dealing with specific root diseases, there is little of interest to 
record. Considerable systematic work has been undertaken recently 
by Dr. 0. van Overeem in Java and as a result it is suggested that 
Rubber planters lose a friendly old name in Fomrs Liqnn^m (Kl.) which 
now becomes Jiiqidoponts microporm (Swart) van Overeem nov. 
comb. This observer has shown that this common fungus has been 
given dl (liffcjrent names by diff-*.rent systematic mycologists, but it is 
doubtful, if from the applied point of view we can part company with 
F())nes iKjuoftns (Kl.). Wliile the difficulty of stating the accurate 
systematic position of a dise ise-causmg fungus is of considerable 
scientific* im[)')rtancG for research workers, there is really no reason why 
plant u*3 should not retain a name which has grown into common use 
since the earliest planting days. 


(jstulina zonata and Fomesi Psuftdo’ferreiis, 

Dr. 0. ran Overeem has also dealt with these two fungi and has 
brought forward good evidence for showing that Ustuhna zonata 
(Lev) Sacc should be known as Ustuln'>rr Maxima (Web) Von 
Wettstein. With reference to Fames Psn^cio terrevs and Wet Root 
Rot of Rubber, Drs van Overeem and Steinmann have studied a simi- 
lar disease in Java and conclude that the causal organism is Gano- 
Jcrwa /c/ ( Berkeley ). The writer has been in communication 
with Dr. van Overeem and has exchanged specimens but cannot 
agree, at present, that they have brought forward sufficient evidence 
to consider Oanoderma ferreuin as the cause of “ Wet- Root” Rot in 
Malaya. 

Bark Diseases. 

Mouldy Rot. — The situation is practically unchanged from last 
year. Mouldy Rot has been reported from fresh centres and it seems 
quite probable that the early fears of continuous spread, as expressed 
by us in 1920, are likely to be realised. Owing to the bulletin deal- 
ing with this disease being out of print, and the continued interest 
shown because of its appearance in fresh centres, a new bulletin on 
Mouldy Rot is in course of prepatation. 

Black Stripe. 

Nothing new to record. 
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Diiown Bast, 

A bulletin on this subject was issued during the year detailing 4 
years tapping experiments. Various interesting observations were 
made. The evidence favoured the interpretation of a “ physiological” 
disease with excessive extraction of latex as the predominating in- 
fluence During tlie restriction period, there has been practically no 
deni.ind for advice in* respect of this trouble. 

PiioBAiiLE New Bakk Disease. 

This was roporto'i by the Acting Mycologist in the last Annual 
Report. A short article was written up in the Malayan Agricultural 
Journal ; since this report inoculation experiments have definitely 
proved the fungus to be weakly parasitic. 

Palm Disbaser. 

The greater part of my time during the year has been spent in 
studying Palm Diseases. Planting interest in African Oil Palms 
led to the inception of these studies for little definite information re- 
garding Palm diseases w^as available up to two or three years ago. 
The moat important study in Palm Diseases was that of * Bud-Rot*' 
a classical instance of an Epidemic Plant Disease 

lUin-RoT. 

McRae working in India, has recently published a comprehensive 
treatise relating to this disease. This work has cleared the position 
with regard to “ Bud-Rot” in the Middle East to a considerable 
degree. Working chiefly on the Palmyra Palm {Dornssus flahelli- 
/"era), he has provtd conclusively that P. ))ahfiiroia (Bull.) is the 
causal agent of ” Bud-Rot” in this palm and also on Coconut Palm. 
Eor Malaya the following (luotation is of special value ” On Palmyra 
Palma in India ” Bud-Rot” is a serious epidemic disease which spreads 
slowly hut can he controlled by systematic measures. Coconut Palms, 
in districts w’hero the causal fungus is present, are relatively Jree 
from attacks by the f any as P This moderate statement by Mc.Rae, 
based on close association with this problem for several years, differs 
Widely from the usual alarmist statements made when this problem 
is under consideration. 

“ Bud-Rot” on mature African Oil Palms had caused a fair 
amount of trouble on a Malayan Estate and several groups of 6-10 
palms were lost yearly. These were destroyed as quickly as possible, 
but based on experimental work in 1920. it was decided to try to treat 
mature Oil Palms suffering from Bud-Rot. The first group treated 
showed surprising recoveries ; at the present time no treatment of Oil 
Palms suffering from Bud-Rot is undertaken and only one palm has 
been lost over the last three years. There is no doubt about the rot- 
ting of the Bnd-tisaue, but equally certain is the recovery, and the 
set-back to the tree which naturally follows such an attack, does not 
appear to influence the course of normal development to any great 
degree. Coconut Palms do not exhibit the same powers of recovery, 
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hat. a fair number of cases have been observed,, where recovery has 
followed treatment of diseased Coconut Palms. 

Ckown Diseask oe Youno Oil Palms. 

'riiis is ail affj;tJon of young Oil Palms, which in a previous re- 
port, 1 (Icsignafced as a kmd of “Incipiem. Pud-Itot.” It is fairly 
common on most young Oil Palm estates 'FIm* h st leaf affected is 
the foaith from tlie centre; towards the haso, the leaf stalk becomes 
soft and watery looking, and bends over at this place. Successive 
leaves are infected until only the youngest central leaves are standing 
erect. The diseased areas on the leaf -stalks, appear to be earned 
away from the danger zone, by the rapid growth of the palm leaves, 
and finally healthy leaves are produced and the palm "recovers. This 
affection would well repay closer investigation, but as no report of the 
death of young palms from this cause has been received, the matter 
has to be loft owing to pressure of other woik. 

Diseases of CoroNPT Palms Confused with IUid-Rot. 

. In recent years, apparently two new affections on (Coconut palms 
in ^^alaya have been noted, and these symptoms are usually confused 
with “ Bud -Hot” by Malayan planters. The affections result in a 
gradual lowering of disease resistance ; uUimatt ly the “ Bud ’ becomes 
involvj^d, and often the top of the tree is blown off. Seveial cases, 
however, have shown that characteristic symptoms are present, before 
the Bud-tisanes are involved. 

Symjjtoms No. / 

Found in mo.st Coconut districts in Malnya. Stem-tissues are 
soft and discolored, characteristic salmon pink colour with patches of 
yellowish discolored tissue. No tiaces of eel- worm and no definite 
indications of a fungus, A white Bacillus has been isolated on two 
or three occasions during the last six months but no inoculations have 
been undertaken. 

Syuiptojns No. 2- 

Reported from one district in Malaya as doing considerable 
damage. Has been found near Kuala Lumpur and at Banting. 
Stem tissues show a characteristic hardening, all the softer ground 
tissue elements becoming heavily lignified The stem tissues are so 
hard and brittle that it is difficult to fell the trees with an axe. The 
vascular bundles are stained a reddish-brown colour. 

Recently several trees have been found showing a coiiihination of 
Symptoms Nos. 1 and 2. One case in transverse section showed a 
soft, outer portion, and a hardened central core, while another case 
showed a soft central core and the outer part of the stem hardened. 

The investigation of these symptoms is proving a complicated 
one, for now it has to be decided whether the apparently different 
symptoms are but the results of the attack of one organism, or whether 
two entirely different diseases must be investigated. 
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Black Link Disease op Hoots of Young Coconuts. 

Specimens of diseased rootis of Coconut Palms about two years 
old, have been examined. Faint black rhizornorphic lines were pre- 
sent in the attacked roots and a fungus was isolated from these roots. 
Preliminary inoculations show this fungus to have slight penetrative 
powers when placed in wounds in healthy roots. Cultures have been 
sent home for identification. 

Fhuit Disease on Oil Palms. 

A rather disturbing feature has become manifest on mature 
Afiican Oil t^alins. On the inside of the leaf bases of large numbers 
of Oil Palms, close to the junction with the stem, pinkish-white 
rhizornorphic strands are to be found, often bearing fruit-bodies i.e. 
of a pink-capped Marasmius (?) sp. While commonly present, no 
damage is done if the fungus remains in its usual place on the leaf- 
bises. Recently one case has been observed where the fungus sud- 
denly grew up over the mature fruit-bunches, and rendered them use- 
less for oil -prod action. The common presence of this fungus on the 
palms and the possibility of the parasitic tendency becoming more 
common makes careful supervision necessary. It appeared that the 
trouble might have originated owing to the mmierous, non -fecundated 
bunches being allowed to remain and disintegrate on the tree; usually 
a few rnatiir.^ nuts are present in such bunches, and as the fungus 
under consideration appears to be the chief agent in the disintegraWon 
of the non-fecnndated bunches, it was possible for this organism to 
to get gradually accustomed to growing into and attacking the oil- 
bearing nuts. The suggestion to remove the non -fecundated bunches 
was made and carried out and there has been no further recurrence. 

SiREii. ( Piper Betel ) . 

The above concludes the major investigation under weigh, but 
some work has been done on Sireh (Piper Betel) and interesting 
results obtained. 

Patchouli. (Pogo%temon spp). 

A bad attack of root disease caused by Forties lignosus (KI.) 
on Patchouli ( Pogostemon spp.) was reported from Singapore. 

Coffee. 

Much interest has been taken in Coffee cultivation and nume- 
rous diseased specimens have been sent in for examination and advice. 
Pressure of other work prevents closer investigation of Cofitee diseases 
under Malayan conditions. 

Jerusalem Artichokes. 

Some attention has been paid to a serious disease on this crop. 
The causal fungus has been identified as Selerotitm Bolfsii. (Sacc,) 
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Aleiuitea Montana, 

Brown Hoot disease on *his crop has been investigated for compa- 
rison with Brown Hoot d’ xse on otli|[>- crops. The resnlls obtained 
support the suggestions njitde by me in 1922, i.e. that Brown Root 
disease of tropical crops is caused, not by a single species of fungus, 
but by many different morphological species, which function similarly 
physiologically. 

Guound-Nuts {Arachia Hypogea.) 

Work has been undertaken at the suggestion of the Director of 
the Institute voor Piantenziekten Biiitenzorg, respecting resistance of 
Javan and local vcrieties of Archia hypoqea towards attacks by 
Jj(icilln‘i sola iiaann null. Up-tr)-date local varitics seem to be as 
resist. Lilt to disease attacks as the proved resistant strains from Java. 

I’he writer has been asked by the Department of Scientific and 
Indiwtrial Research to assist the Fabri(*s Co ordinating Research 
(Iniimitteo in experiments telating to decay of fabrus. Thirty nine 
s.iniple.s of cloth and yarn have been received and exposed under 
varying conditions 

Two ])ap(U ‘3 were prepared for the Imperial Mvcological Confer- 
ence ludd in London July and were read by Mr. F. T. Brooks. Other 
papers were published in the Malayan Agricultural Journal. 



nNNVTih REPORT OP THE ENTOMOLOGieAL 
DIVISION FOR 1934. 

By B. A. R. Gater. 

Staff. 

The Government Entomologist, Mr. 6. H. Corbett, was in 
charge until May 10th, when he proceeded on leave, and also went on 
special duty at the British Empire Exhibition. After the exhibition 
he will work for a short time at the Imperial College of Science and 
attend the Entomological Confet'ence in London. From the 11th 
May to the end of the year the Assistant Entomologist, was in charge. 

The Insectary Assistant, Mr. D- Ponniah, went to India on 
special leave on September 18th, and reported for duty again on 
November 30th. Rnohe Mohammed Yiisope, Junior Agricultural 
A'isistant, was at head quarters during the year, and is permanently 
attached to this Division. I particularly desire to place on record 
ray high appreciation of this officer's services during the psriod under 
review. Extremely hard working and enthusiastic, he forms a most 
valuable addition to the staff. 

Organisation. 

The Insectary Assistant was stationed at the Rerdang Experi- 
mental Plantation as from May 1st, for liaison duties. When suffi- 
cient apparatus was available at the end of the year be was enabled to 
begin some investigations. The Junior Agricultural Assistant was 
placed in charge of the laboratory and subordinate staff. This 
scheme worked smoothly and enabled a larger amount of work to be 
completed than would otherwise have been possible. 

Visits. 

The visiting of estates had to be cut down, and visits were only 
made where a Field Officer was unable to deal with the situation. 
The most important visits made by the Ag. Government Entomo- 
logist were to Labuan to study the coconut Zygaenid, Artona catox- 
antha, to Penang in connection with the borers in clove trees, and to 
an estate where a large consignment of barrels was being destroyed 
by borers. In the last case the barrels which could still he 
used were freed of the borers (Dinoderus Minutiis, F,) by fumigation 
with hydrogen cyanide, a special fumigation chamber being erected at 
small expense. The Reremban Gaol was visited at the request of the 
Medical Department with reference to a plague of house flies. 

Review of Pests in 1924. 

There were several outbreaks of Artona catoxantha on coconuts. 
This crop was also attacked in one or two instances by Hidari thrax, 
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Ilbn., some damage being done, but all attacks were eventually con- 
trolled by parasites. Plesispa reichei, Chap, did some damage to 
young palms. 

Padi was attacked by Spodoptera m'luritia, Boisd., and Lepto* 
cotisa spp., the damage being fairly serious. Cnap'ialocrocis medtna* 
Zis, Guen. was responsible for extensive damage in two instances, 
although the padi plants eventually made a good recovery. 

Among enquiries, those on the pests of coconuts, rubber, oil 
palm, coffee and castor predominated. A few of the more interesting 
examples of insects which did some damage during the year are 
given below :* — 

Termites, as usual, did considerable damage to buildings, several 
of which were treated on the advice of this Division. In one in- 
stance a telephone cable was damaged, the termites working through 
the load outer covering, two coverings of tarred string and in between 
the iiileisticis of steel tape, finally eating the paper insulation of the 
teh'idione wires. 

Catiiantops [ivoh. spli'tideMSf Thiinh. did some damage to 
buddeil rnhher, especially in the early stages 

Among the Coleoptera, AdoreUn coinpressusy Weber, and 
Auiosfiri^a ap. did considerable damage on It rmiiitdia caiappa and 
Isoplera (wmeensiSy \\\\\\e. Hyi orneces squaviosus damaged a large 
variety of plants, notably kapok, i^ylaa formica rius, F. was present 
in considerable numbers on sweet potatois. Aprtoria davescena, Kaup. 
was found boring ui Artocarpus polyphemia as well as in Jack fruit. 
A Ceram by cid ( Strojuatiom loiigicorne, Ncu^m ) did considerable 
damage to the heavy timbers in' a bungalow. Two species of 
Odontolabis were reported to have damaged coconut leaves, but 
tins was not confirmed. 

Tobacco suffered severely, in some instances, from the tiitacks of 
fJelwihia thiCKjera , Hanips , and PhtJwnvmea hcliopa, Low\, w’hile 
advice was given on more than one occasion on the prevention of 
Lasioderrna serncoiney F in cheroot factories. 

Kuproctm sp considerably damaged a cover crop, Centrosema, 
Several Lymnntriids are known to feed on rubber, and there is sonic 
danger of such insects migrating from the cover to the rubber Soya 
beans and ground nuts were attacked by the Gelecbnd, Stomopteryx 
subsecivella, Zeil., while the larvae of another species of Phragma- 
taecia^ P castaneae, Hb. were found to be causing considerable 
damage to sugar cane, especially ratoon crops, by boring the stems. 

Gn several occasions really serious infestations of Coccids were 
found on fruits such as lime and Jack-fruit, while in particular, 
Saissetia nigra, Nietn. was common on rubber, cotton and croton. 
Many more cases of Coccid damage came under notice than in pre- 
vious years, and under plantation conditions these insects may be- 
come more serious than in the past. 
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Of the insects sent in for identification Sylepta derogata and 
Maruca testulalis together made up 46 per cent, while a very com- 
mon and injiitious night-feeding beetle, A2^ogo7ita cribricollist only 
totalled 8 per cent. Damage due to the latter occurs at night and 
the insect is rarely noticed, while the two former insects are collected 
as caterpillars on the leaves, chiefly of garden plants. 

I 

Miscellaneous Activities. 

Lectures were given to the Incorporated Society of Planters and 
to Malay Oflicers by the Ag : Government Entomologist. In October 
a course of lectures on Entomology to Malay Apprentices was started 
and is still in progress. In August a scheme of operations for Locust 
Campaigns was prepared and a memorandum sent forward with refe- 
rence to certain precautionary measures necessary in the event of 
another locust invasion. The scheme is kept in this Division and can 
be issued to all concerned directly news of a locust swarm is received. 
The object of this is to provide a course of immediate action based on 
past experience and up-to-date knowledge of locusts, and so that in- 
vestigations along definite lines can be started by this Division with- 
out delay. Considerable time was spent in assisting the revision of 
import laws relating to dangerous pests, and H was urged that greater 
stringency should be used in the control of imports likely to bring in 
the Mediterranean Fruit fly and the Coffee Berry borer. Messrs. 
A. M Lea and C. T. Me, N.imara arrived from Fiji with reference to 
Levuana iridescent, Baker , and endeavonis were mode to help them 
in the control of the pest by means of parasites from this country. 
The position was discussed with them and they were given the latest 
information available about the parasites they wished to import into 
Fiji. 

Publications. 

During the year the following publications were issued by the 
Division, two, concerning Artona catoxavtha and a list of economic 
insects in Mala>a, being unavoidably held over until 11)20 : — 

1 . The T wo-coloured Coconut Leaf beetle (P/es/.sjL'a reiclm, 
Chap.)” Bulletin No. 31. 

2. “ Scotinophara coarctata, F.” Malayan Agricultural 
Journal, Vol. XII No. 4. 

3. “ Batrachedra arenosella, Wlk. in relation to the Nut-fall 
of Coconuts.” Malayan Agricultural Journal, Vol. XII 
No. 5. 

4. “ Annual Report for 1923^’ M. A. J. Vol. XII No. 8. 

o. “ The Red stripe Weevil of Coconuts (Rhynchophorus 
schach, Oliv.)” Bulletin No. 36. 

6. ** Insect Pests of Labuan and Adjacent Islands.” M. A. J. 
Vol. XII No. IJ. 
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Investigations. 

The policy of the Division during the year has been to continue 
in the amassing of a general knowledge of the insect pests of Malaya 
rather than to make a number of comprehensive studies. 

During the year 1107 batches of insects were taken through the 
breeding cages, representing rather over 6000 individual insects hand- 
led by the Division. Of the batches, 15% were parasites, most of 
which are new to science. Among the pests of crops a number of 
insects was found to be new, and some have been described by Syste- 
matic specialists. Investigations on individual pests had to be cur- 
tailed owing to shortage of staff, attention being directed only to the 
more important. Considerable work was done on Arto7ia catoxantha, 
the insects affecting the oil-palm, and on derris. The life histories of 
several pests were worked out roughly and a start was made on a 
study of the Coccidae of Malaya. Efforts were also made to investi'- 
gate the position of silk as a possible industry in Malaya. 

Some Pueliminarv Results. 

Artona cdtoxaniha^ Hamps. Work was mainly concentrated on 
the parasites, of which eleven have now been discovered, in addition to 
one predaceous insect and the fungous parasite. Of the parasites the 
moat important is a Taclnnid, which was described by Dr. Aldrich as 
iHi/chomi/ia leynota, new species. Ptychomym lemota has been bred 
on two other caterpillars besides catoxantha, and its life history has 
been rongbly ^^^)rk(‘d out. Seven hyper-parasites have been discover- 
ed on tins insect. Attempts at keeping the pupae of tins Taclnnid in 
cold storage for any length of time faded, but it is proposed to con- 
duct a aeries of investigations on the temperatures influencing it as 
Hoon as moie material is available. Some striking instances of the 
apparent influence of fires under coconut trees in inducing outbreaks 
ot Artoiia catoxantka were observed, and meteorological influences 
were also studied. In one instance Ptychomina remota W’as taken to 
L'lbinin whore an outbreak of caioxantha was in progress, and where 
the l^iclnnid parasite were absent. A summary of observations on 
Arlona catoxantha will be published early in 1925."*^ 

Injects affectnicj the OiPpalm. In addition to insects already 
reported, the following were found feeding on Oi 1-palms during the 
year : — 

Anomala dofsahs^ F. Hidari thrax, IJbn., 

Aleut ocMuthus qaieii, Corbett., k Setora niUns, Walk. 

Among the insects which have not yet been identified are several 
Limacodids feeding on the leaves, a Lymantriid caterpillar which eats 
the young fruits and the larva of a minute moth which may be found 
in large numbers feeding on the male flowers. Whether the last 
named is instrumental in killing the flowers and preventing the 


*See M.A J. Vol. XIII No. 4. 
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spread of pollen, or whether it comes in just after the flower has shed 
its pollen is not yet certain. 


The fact that large numbers of insects are seen round the flowers 
of African Oil- pal ms has led certain people to believe that hand polli> 
nation might he dispensed with by the cultivation of bees. An in- 
vestigation was started to ascertain what eftect insects had on the 
pollinatK n, and preliminary re.sults indicate that they have little if 
any iniluonce. An area of nineteen trees was kept under observation 
for a month and all insects visiting the flowers were caught daily. 
In this manner 691 insects were caught at the flowers, but not in a 
single case was one caught or seen on the female flow^ers, their atten- 
tion being exclusively devoted to the pollen. 


DerriR, Owing to difficulties in the identification of the species 
of Deiris the position is in many ways hardly advanced from last 
year. From tests conducted on insects it appears that there are con- 
siderable differences in the toxicities of the various derris plants, but 
the unreliability of native names has rendered any accurate work 
impossible. Very shortly however, it is hoped that properly identi- 
fied plants will be available for study. Some of the plants called 

“ I’uba’’ in Malay are not Derris, but a good collection has been 

made of all jilants said to be poisonous to fish. The number of in- 

sects found feeding on the leaves of Derris is considerable, and may 
influence the production of these plants on commercial lines. The 
following ha\e been found on the leaves - 


llesperiidae : —Hasoia alexis, F. Arctiidae : — Amsacta Inctmea, 
Cram. Geometndae ohrinana, Guen. Limacodidae : — 

Belippa laleana, Moore. Thyrididae : — scitarm^ WIk, 

Pyralidae : Mamca amboinrilis^ Feld., Lamprosevia (hcmenalis] 
Guen. Eucosmidae : — Eucosvia defensa, Meyr., and E. halanoptycha^ 
Meyr. In addition to these some roots have been found badly 
damaged by borers but as yet they have not been investigated. 


Epilachna tndica, Muls. This insect causes considerable damage 
at times to hrinjal, D.itnra stramonium, D. metelsy french beans and 
cucurbits. It has also been found feeding on rubber. Females 
emerging in the laboratory began laying after an interval of 8 days. 
The eggs hatched after 1 4 days and the larvae pupated 18 days 
later. Emergence took place after a further period of seven days, 
making i total of 39 days from egg to adult. There were three moults 
during t le larval life, the fourth moult giving the pupa. The dura- 
tion of iiistars was 3, 5» 4 and 6 days respectively. Another species of 
Epilachna, E. 2S'P2inctata, F. var. pubescens, Hope, was discovered 
of on ladies fingers. No parasites have as yet been found on either of 
these species* 


Ptezodorus rubrofasciatus, P- (Pentatomidae) — was found in 
considerable numbers on Sesbama aculeata and Cajanus indteus. 
Copulation took place four days after emergence, eggs being laid in 
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batches of about thirty after an interval of twelve days. The e^gs 
hatched in six days. There were five moults, the period being 
7, 5, 3, 6 and 5 days, making a total period of 32 days from egg to 
adult. No parasites have been observed. 

Creatonotm transiens^ Walk, is an occasional pest of ragi, 
vanilla and ground nut. The rate of reproduction is large and the 
number of food plants is probably not limited. One female laid 
eggs in four batches over a period of 4 days. These hatched 
after 5 days, the larval period varying from 27 to 35 days. The 
pupal period lasted from 6 to 9 days. For the first three days 
the larvae skeletonise the leaves only, and they cease feeding two days 
before pupating. No parasites have been observed. 

Brithys crinij F. This Noctuid was found to be doing some 
damage to Zephyranthes and subsequently fed on beans. The largest 
number of eggs kid by one female w'as *568. Laying took place two 
days after emergence, the e^gs hatching in 6 days. The larval and 
puiuil peiiods were from 18 to 22 days and 11 days respectively. 
During the early part of its life the caterpillar bores the stem, emer- 
ging hiter and feeding on the outside. On beans the green pod seems 
to be preferred. No parasites have been recorded. 

Nyqmia sctniillatis, Walk, is an omnivorous insect which is 
fortunately fiiiily well controlled by parasites. It has been found 
feeding on the following plants t-- 

Castor, ladies lingers, lubber (flowers), candle nut, Sesbania 
aculeata, vanillu, AUiintes vwntana^ chd&p, cowpea, soya 
beans, Eugenia aquea^ Sesbania granchflora, Piihecolobium 
dulce and cabbage. 

Up to 233 eggs were laid in batches of varying numbers during 
a period of 0 days, oviposition starting in from one to five days after 
emergence. The eggs batched in five days ; the larval period was 18 
and the pupal period 9 days. The larvae are parasitised by thiee 
hyinenopfeions insects. As many as ‘22 larvae of Chalcidoid 
No. 1 H2 1 ‘iiierged from one caterpillar and pupated next day, the 
pupal p(Mi()d Iieing t) days. Draconid No 1418 emerges fioni cater- 
pillars after the latter have spun their coc(>ona. Seven have emerged 
from one calei pillar. 


Psara subviarg mails, Swinh. This Pyralid is chiefly a pest of 
tobacco, hut lias also been found feeding on lettuce and cabbage. 
Eggs are laid five tlavs after emergence in small numbers over vary- 
ing periods, up to G9 eggs having been laid by a single female. The 
eggs liatclied in five days and the larval period was from 16 to 20. 
The pupal period took from 5 to f> days. An hymenopterous larva 
was seen in one of the caterpillars but did not survive. 


A gromyza sp, proh, sojae^ Zehnt. No. 1369. The larvae of 
this minute fly appear to be a limiting factor in the cultivation of 



Soya beans. At Serclang certain varieties’* showed a difference in 
susceptibility to attack, one being regularly killed while the other 
produced a fair stand. This insect has also l)een found attacking 
other l>eans such as french and velvet. Control measures were at- 
tempted by means of sand mixed with 3 per cent crude fuel oil, and 
calcium cyanide. The first prevented the flies ovipositing to a cer- 
tain extent, but was of little use. Tar oils, which would probably 
be much more efliciont were not obtainable. The calcium cyanide 
was much more successful but was not applied correctly. Heavy 
rain fell soon after the application, carrying hydrocyanic acid down 
to the roots and killing the adjacent rows. The untreated rows down 
wind, however, were remarkably free from the fly, suggesting that in 
a country with heavy rains the calcium cyanide should be placed 
some distance from the beans in the direction of the prevailing wind. 
Eggs are laid in small cracks in the epidermis of the stems of seed- 
ling beans, up to 10 eggs having been observed to be laid at one time. 
Twenty six larvae have been counted in one plant. The eggs hatched 
after an interval of about 5 days. .All the larvae dted in captivity 
and the larval life was not worked out. Pupal period 8 days. 
Copulation takes place in from one to three days after emergence. 

Two parasites which emerged from the pupae of the fly were 
discovered, Chalcidoids Nos. 1373 and 1879. 


* Known at the Experimental Plantation aa Pahang No. 1 and Pahang No. 2 
respectively. 



ANNUAL REPORT OP THE AGRieULTURIAT, 
FOR THE YEAR 1924. 

By J. N. Milsum, 

^f^HE Agriculturist (Mr. F. G. Spring) went on leave on 23rd 
I May, Mr. J. N. Milsum (Ag. Agriculturist, Government Plan- 
tations) acted as Agriculturist from that date, in addition to 
his other duties. 

Mr. E. Farquharson (Assistant Agriculturist) assisted the Agri- 
culturist generally at Kuala Lumpur. This olhcer left the service on 
29th August and was succeeded by Mr. H. D. Meads (Temporary 
Superintendent, Government Plantations.) 

Mr. E. Mathieu (Superintendent, Government Plantation) was 
in charge of the Experimental Plantation and Astana Grounds, 
Kuala Kangsar.^ 

The Agriculturist acted on the Committee for the management 
of the Batu Caves Settlement and was Honorary Secretary of the 
Gardens Committee, Kuala Lumpur during the year. 

EXPERIMENTAIi PLANTATIONS. 

The following shows the expenditure and receipts from the 
Experimental Plantations at Kuala Lumpur and Kuala Kangsar 
during the year. 

Total Upkeep Expenditure, Experimental 


Plantation, Kuala Lumpur ... $20,883.77 

Total Upkeep Expenditure, Experimental 

Plantation, Kuala Kangsar ... 5,525.61 

Receipts of Rubber Sold ... 6,693.32 

„ Plants and Seeds Sold ... 3,134.89 

Miscellaneous Receipts ... 190.62 

Total Receipts ... $10,018.83 


The amount of Rubber in Store at the end of the year was 
approximately 636 lbs- 

At the Experimental Plantation, Kuala Lumpur, a considerable 
amount of work was undertaken in connection with terracing and 
turfing banks and edgings of roads. An avenue of shade trees, 
(Peltophorum ferrugineum) was planted at Swettenham Road, which 
divides the Plantation. Experimental tapping only was continued 
and almost the entire crop harvested was disposed of by the close of 
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the year. Tlie area under rubber was gone through systematically 
and all necessary pruning attended to. 

The Brazil Nut trees continued to make good progress and ten of 
the largest trees have reached the fruiting stage. From these trees, 
105 pods fell and were collected during the year. The nuts were 
sown in nursery beds and those that germinated were either distribute 
ed to applicants or forwardetl to the Experimental Plantation, 
Setdang, for the purpose of planting up an arear there. Experiments 
with germination show that satisfactory results may be obtained by 
planting the nuts in hot sand-beds as in the case of oil palm seeds. 
'Phe larger trees were measured at 3 feet from the ground, the average 
girth was found to be 2 * 9,** while the largest was 5* 7”. 

The nuts collected are of good size and flavour and it is consider- 
ed that the Brazil Nut tree is an introduction of real value. 

The work at the Kuala Kangsar Experimental Plantation was 
mainly in connection with minor crops, and is referred to later in 
this report. 

General Agriculture. 

A large number of enquiries were received, as usual, and dealt 
with. In addition to Rubber and Coconuts, interest was shown in 
the following crops : --Oil Palm, Tapioca, Coffee, Gambler, Areca Nut, 
Tuba Root, Patchouli, Pineapple, Kapok, Nipah palm and Fodder 
Crops, 

Rurrrr. 

At the commencement of the year the London Price of ribbed 
smoked sheet was 1/2 pence per lb. with a local price of 49 cents 
per lb. The price fell to 10 pence (London) and 3li cents (local) 
in May, but rose in the latter half of the year, reaching l/7j pence 
(London) and 68 cents (local) in December. The exports of 
rubber from the F.M.S. for 1924 was 93,507.051 tons as against 
101,310.8 tons during 1923. 


Coconuts. 

The price of copra was $12.50 per picul in January, sinking to 
$10.50 in April and recovering to $13.65 in late October. At the 
close of the year the price stood at $13/-. The GX»ports of copra 
from the F.M.S. for the year was 55,197.1 tons valued at $9,641,012 
as against 49,037 tons value $8,190,701 for 1923. 

Oil Palms. 

Considerable interest in the possibilities of this palm as a large* 
scale plantation crop was shown. At the end of the year between 
5,000 and 6,000 acres of oil palms had been planted in Malaya. 
This acreage is likely to increase very materially in the near future. 
During the later part of the year, a modern plant for the extraction 
of oil was installed on an estate in Selangor. Approximately 295 
tons of Oil and 40 tons of Kernels were exported from the F.M.S* 
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during' 1924, as against an almost similar monthly production from 
the East Coast of Sumatra. 

(^CovBR Crops on Estates. 


Tlie use of cover crops is becoming more general and consider- 
able actention was given to this subject at the Experimental Planta- 
tions. Circular No. 4/24 was issued by the division as a guide to 
Planters. At the Experimental Plantation, Serdang. almost thirty 
cover and green manure plants are under trial but of these, the fol- 
lowing are so far considered to be the most sui tabled) 


0 


Purpose. 


Plant.) 


(’over for open clearings. 

Cover under sj^ade. 

Soil renovators. 


Green manure. 

(for turning into the soil) 


Centrosema Vhimieri. 
Calopogojiium muctinoides. 

Vigu'i OUfjosperma. Sarawak bean. 

TephroHia Candida. “ Boga*’ 
Crotalaria usaramoests. 

Dolichos bijlorus. Horse Gram. ) 


In opening up new clearings on billy land, with the use of suffi- 
cient silt pits in contour and a strong growing cover crop as Centro- 
sema Pluiiuen or Calopoifonium mucnnotdea, almost all surface 
erosion may be prevented. 

T\pio('a. 

The cultivation of this important crop continues, mainly in 
Pahang, and outside the Federation in Kedah and Malacca. The 


from the F.M.S. alone 

during 1924 aie 

as under : - 


Tons. 

Value. 

Flake 

2016.6 

$881,849 

Flour 

347,0 

16,169 

Pearl 

422.14 

72,546 

Ampas 

(factory waste) 

1553.35 

20,394 


Coffee. 


An improved market has resulted in increased interest in 
Coffees. (Generally, the Liberian type has been found to succeed 
best, but llobusta is grown with success in some districts. Its posai- 
bilitios as an export crop do not seem very great, having in view the 
serious competition from Java, and increased planting of the Robusta 
types in Uganda and other parts of Africa. 


Arkca Nuts. 

Interest has been shown in this crop and attention is being 
given to the possibilities of its further cultivation. The exports from 
the P.M.S., during 1924 were 14i2.T tons valued at $249,225. 
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Other Crops. 

As catch crops, Gam bier, Tuba Root, and Patchouli have been 
planted. The price of Gambier has been comparatively high and 
with suitable conditions i. e , spare labour and plenty of fuel, this 
crop appears worth consideration. 

The market for Tuba Root is uncertain and until satisfactory 
outlets for this crop are found, its cultivation cannot be recommend* 
ed. E.X ports from the F.M.S. during V)24r amounted to 23,431 lbs. 

The Ag. Agriculturist served on a Suh-Conamittee of the Depart- 
ment in connection with Nipah Palm cultivation and some attention 
has been given to the possibilities of this palm as a large scale crop 
for coastal and tidal areas. About 800 acres have been planted in 
Selangor and so far the growth and behaviour of the palms under 
cultivation has been satisfactory. 

Experimental tapping carried out by the Chemical division at 
the experimental block at Jeram, shows promise of Nipah as a satis* 
factory source of power alcohol and sugar. Further developments 
with this palm in Malaya will be of interest but as yet it is a matter 
of uncertainty whether there is sufficient land or natural areas for 
an> considerable extension. 


Pin R- Apples. 


A visit was made to several Chinese Pineapple Estates in 
Johore and the system of cultivation and packing examined. Three 
problems, connected with this crop, require attention, namely, im- 
proved packing, variety of Pineapple, and crop rotation. An im- 
portant consideration in marketing tinned fruits, is an attractive 
container, and should it be found possible to export a higher class 
Pineapple than at present, a distinctive label and careful packing will 
do much to popularise Pineapples from this country. 

A large number of pineapple varieties have been secured from 
various sources and the experimental trial of these on afield scale at 
the Experimental Plantation, Serdang, is work of considerable im- 
portance. 

The treatment of land aftercropping with pineapples is a difficult 
problem, the usual system in the past being to interplant rubber. A 
suitable rotation or methods of bringing the land back to a sufficient 
state of fertility is a very necessary adjunct to the culture of a crop 
of this nature and it is hoped to be able, at a later date, to make re- 
commendations, based on experimental work in progress. The ex- 
port of tinned pineapples from the F.M.S. for the year was 3,949 
tons value $732,] 90. 

Sisal Hemp, 

The Ag. Agriculturist served on a Departmental Fibre Com- 
mittee and considerable work was undertaken with Sisal Hemp. The 
results were published in the November number of the Malayan 
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Agricultural Journal. It is sufficient here to say tbat this crop is 
well suited to Malayan conditions and might equally well be grown 
profitably in this country as in Sumatra, which country is now ex* 
porting over 1000 tons of fibre a month. 

Investigations are in progress to ascertain the possibilities of 
this crop as a rotation following Tapioca* 


LoNO- St APLE-Coi'TONfL 

Small plots of Sea-Island and Egytian Cottons were tried at the 
Experimental Plantations^ at Kuala Lutnpur, Kuala Kangsar, and 
Serdang. The results from the latter Plantation are included in the 
report of the Ag. Agriculturist, Government Plantations, for 1924. 
In all cases these cottons failed completely and I consider it an un- 
suitable crop for this country, at least on the Western side of the 
Peninsula. 


Fodder Grasses. 

Investigations were carried out during the year, mainly at 
Serdang, and a paper on the subject was published in the December 
number of the Malayan Agricultural Journal. A Circular (No. 3 of 
1924) was issued and distributed ; this has resulted in numerous 
enquiries for planting material. As a cut fodder., Guinea grass has 
proved most satisfactory and 62^,000 plants were distributed. Carpet 
grass recently introduced by the division from America, has proved 
an excellent general utility grass and a large amount of material was 
distributed. A paper on this grass was contributed to the Malayan 
Agricultural Journal* Vol. XII, No. 12, December, 1924. 

Annual Crops. 

Lima beans. Soya beans, Ground Nuts, Tobacco and Maize 
were cultivated at the Ex])erimental Plantation, Kuala Kangsar, 
Mr. Mathieu succeeded in growing remarkably good crops of these, 
but it is a matter of considerable uncertainty whether the cultivation 
of most annual crops is likely to be profitable on other than a small 
scale. The rainfall experienced at Kuala Kangsar (68.5 inches 
during 1924) was comparatively low and in addition the soil is parti- 
cularly suited to the cultivation of such crops. It is to be appreciated 
that the conditions of the greater part of the Peninsula are essentially 
those of a rain forest conn try, i.e., aheavy rainfall distributed through- 
out the year with uncertain seasonal variations. This, combined with 
the comparatively poor soils and numerous insect pests, makes the 
cultivation of annual crops, excluding Padi and Maize, a matter of 
considerable uncertainty. Present investigations indicate that such 
crops must be considered in the nature of market gardening, requiring 
intensive culture. Possible exceptions are Ground Nuts and Gingelly 
which under suitable conditions frequently yield good returns. The 
import into the F.M.S. of Ground Nuts is so heavy that it is curious 
that this crop is not cultivated in quantity. This, however, may be 
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due to the comparative smallness of the population in the Peninsula, 
The imports for 192-1 are as follows : — 

Tons. Value. 

Ground Nuts ... 1070 $ 194,788 

Ground Nut Oil . 25:11.25 1,139,791 

Gingelly Seed ... 26.45 1011,298 

Fhuits. 

A large number of fruit trees were raised at the Experimental 
Plantation, Kuala Lumpur, and distributed during the year. Arrange- 
ments have now been made to transfer this work to the Experimental 
Plantation, Serdang, with the object of fruit improvement and distri^ 
bution of selected stock. 

GKNBBAIi. 

A number of visits were made to Estates and advice given on 
matters of general agriculture. A visit was made to the farm attach- 
ed to the Central Mental Hospital, Tnnjong Uambutan, Perak, where 
highly satisfactory results are obtained in the cultivation of a variety 
of food crops. 4’hi8 institution baa been supplied with a coiisuh'nible 
quantity of planting material. Visits were made to FraserV Hill, 
Pahang, and horticultural plants supplied for planting on the Hill 
Gardens. 

Note : — The Customs Depiirtment, Federated Malay States, has kindly 
supplied the export figures in this report. 



AIVIMCAL REPORT OP THE, AGRieCJLTCRIST, 
GOVBRNMEIVT PLANTATIONS FOR 1924. 

By J, N. Milsum. 

Mr. B. BantinjLf, Agriculturist, was in charge of the Government 
Plantations ; Pondok Tanjong, Kuala Tembeling, Castleton Estate, 
Telok Anson, the Coconut Plantation, Bapintas, and the Experimental 
iiantation, Serdang, until he went on leave on the 2()th April, when 
Mr. J. N. Milsnm, Assistant Agriculturist, took over the acting 
appointment. 

Mr. T. D. Marsh, Assistant Agriculturist, was stationed at 
Castleton Estate, Telok Anson 

Messrs. E. A. Curtler, Assistant Agriculturist, and J. Lambourne, 
Superintendent, Government Plantations, assisted at the Experi- 
mental Plantation, Bcrdang. 

Mr. J. N. Mdsurn returned from leave on the 29th March. 

^Ir. J. Lambourne was promoted to the appointment of Assistant 
Agriculturist as from Ist October. 

EXPKNJ)ITrUK AND HKVKNrK. 

Th<i following shows the expenditure and revenue, of the (loNein- 
iiKMit Plantations, during the year under review. 

bi.\j*KXi>iT( mo. 


Governmont Plantation, l^iudok Tunjong 
„ ,, Kuala ^I’enibeliiig 

,, „ Sapintas 

Castleton Estate, Telok Anson 

Experimental Plantation, Berdang 

K() 

... ' !l,S 

■4!), 

551.^6 

Total 

$•^21,7': 4. 11 

WVA ENl 10. 


Government Plantation, Pondok Tanjong 
,, „ Kuala Tembeling 

,, ,, Bapintas 

Castleton Estate, Ted ok Anson 

Experimental Plantation, Serdang 

$(i0,m.02 
7, y:. ').-(<) 
12,5'JG.lf. 
15,7 08.25 
1,089.1-1 

Total 

$1 27,-181’). 3C 
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Thu total expenditure of the Government Plantation for the year 
was §2*34,77-1.11 as compared with $200,5, ‘16 12 in 1923, which is 
an increase in expenditure of *$24,238.29, whilst the total revenue for 
the year was §127,483.36 a^^ainst §88,312.59 in 1928, or an increase 
in revenue of $39,140.77. 

The Government Plantations at Pondok Tanjong, Kuala Tem- 
belm^^ and Sapintas ceased to be supervised by the Department at the 
end of the year and were placed under the management of the Plan- 
ters’ Loans Hoard, F.M.S., as from 1st January, 1925. 

The divisions of the Government Plantations, F.M.S. and Agri- 
cnltiinst, S.S. & F.M.S. were then reorganized Mr. Hunting being 
])lac(i(] in charge of the “ Agriculturist” Division with Mr. J. N. 
iVIilsuin acting until the former’s return from leave, while Mr. F. G. 
Spring was placed in charge of the Division of Agriculture “Rubber.” 

Govkiinment Plantation, Pondok Tan.ioxg. 

Mr. F. M. McCormac was in charge of the Plantation until 29th 
May when he went on leave. Mr. 0. Gwatkin Williams was appoint- 
ed Manager as from that date and remained in charge during the 
remainder of the year. 

The area of the Plantation is approximately 307 acres, made up 
as follows 

Mature Rubber 
Hnilding Sites 
Waste Land 

The New (!!earing (.‘lOO acres, nnplanled) was sold by Public 
Auction on the 2ist .lanuary, 192 1, lor the sum of $30,000 -. 

The plantation lias h<*en maintained m good order and attention 
given to the remoNal ot all untappahle trees. The diains throughout 
the estate have been cleared periodically and all bridges kept in good 
repair. 


293 acres. 
: 4 


ii' 


The labour fon (‘ at lh(‘ end of the year was 5 I males, 21 females 
and 27 minors, a total of 82 Indian coolies. The average daily wage 
was 41.08 cents ]ier day. 

The health of the lalioiir force has much itii))rovcd, there being 
81 admissions into hospital against LU) last year. There weie three 
deaths, two occunng in Taiping Hospital. One coolie was killed on 
the plantation by a tiger. 

The tapping system has remained the same as in 1923, i.e., one 
cut on a quarter alternate day except Fields 2, 4 and part of 5, which 
is a single cut on a third on alternate days. 

At the close of the year there were 18,538 trees being tapped out 
of a total of 23,256. The average stand of trees per acre was 79.6. 
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The crop for the year wag 80,897 lbs. of dry rubber, comprising 
84.68% No. 1 Ribbed Smoked Sheet and 15.87% lower grades. The 
cost of tapping and collecting was 4.38 cts. per lb. as against 5.14 cts. 
in 1928, The “ all in” costs for the year were BG.9 cts. per lb. 

There were fifteen consignments forwarded to the Singapore 
Auctions during the year and many gained the Standard Award for 
Smoked Sheet. The average price realised for the year was 48.78 cts. 
per lb. 

Diseases and pests have« as usual, been troublesome, but have 
been kept well in hand. 

It was an abnormally wet year, rain being recorded on 20S days, 
registering a total of 15649 inches as against 127.09 inches in 1923. 

Government Plantation, Kuala Tembeling. 

Capt. F. J, Ayris was Manager of the plantation throughout 
the year. 

The area of the plantation is approximately 980,62 acres, which 
is made up as follows : — 


Mature Rubber 

850 98 

acres. 

Immature Rubber 

98.17 


Clearings (not planted) 

22.87 


Building Bites 

9.11 


Reserve Land 

454.99 



No tapping was undertaken during the year. 

The two cover plants {Centrossma Plumieri and Vigna olujos- 
perina) in the mature areas continued to do well, the latter cover 
having always been .very successful on this plantation, even under 
heavy shade. 

The labour force at the close of the year consisted of 89 males, 
10 females and 1 minor or a total of 50 Tamil coolies. 

It was found necessary to reduce the labour force during the 
latter part of the year to keep the expenditure within the estimate. 

The general health of the coolies was fair. There were 48 ad- 
missions to hospital and two deaths during the year. 

It was found necessary to undertake considerable repairs to lines 
and other estate buildings and, with the exception of the Manager’s 
bungalow, all buildings were in good order and repair at the close of 
the year. 

Disease was kept well under control ; a number of cases of Pink 
disease ICorticium salvionicolor) receiving the necessary attention. 
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During May and again in July considerable damage was done by 
elephants, ?4 dwarf coconut palms being destroyed. 

Rain was recorded on 190 days during the year, giving a total 
rainfall of B2.4-I inches, 

Castleton EaxAT*, Tklok Anson. 

Mr. T. D. Marsh, Assistant Agriculturist, was stationed at Telok 
Anson, and w^as in charge of the estate during the year. 

The area of the estate is 207 acres, 8 rods, 33 poles, which is 
made up as follows : — 

Mature Rubber ... 196 9 acres. 

Coconuts ... 6.8 „ 

Jluilding Sites ... 4.5 ,, 

The cost of weeding the whole estate, other than the area under 
cultivation experiments, was $2.95 per acre or 21.58 cts per acre per 
month. This figure includes weeding in the coconut area and inanu- 
rial experimental block, which areas produce a rather heavy growth 
of weeds. 

The labour force at the (dose of the year consisted of 7(1 Tamil 
coolies. The average daily check-roll wages throughout the year was 
39.85 cts. per coolie. 

'I’he general lualth of the labour force was good. Thcue w'ere 
8 admissions to hospital during the year and of th(^s(^ three died. Two 
deatlis were due to digestive trouhh* with infnnts and in one case tho 
child of a new coolie died of malaria. 

Geneial repairs were cairied out to buildings and all were in good 
repair at the clos(j of the ycai. 

The estate was tapped throughout the year on one cut on a 
(juarter daily, with the exception of the two experimental plots wdiich 
Avere tapjied on a V alternate days. The total number of trees at the 
close of the year was 15,47? or an average stand of 75 trees per acre, 
excluding the 19 6 acres under a thinning experiment where there is 
an average of 114 trees per acre. A total of 330 trees were removed 
during the year of which .3('7 were cut out during the process of 
thinning. Ttie remaining 23 were removed owing to disease. 

The amount of dry rubber harvested during the year was 93,570 
lbs. as compared with 83, 137 lbs. in 1928. The average yields during 
1921 and 192li, are as follows 

1924. 1923. 

6 lbs. 5.21 lbs. 

475 „ m 


Yield per tree per annum 
Y^ield per acre per annum 



The average cost of tapping and collecting, including utenBils, 
was O S 1 cts. per lb. against < .41) cts. per lb. in 15)23. This compara- 
tively high cost IS due to the experimental work limiting the number 
of trees tapped per coolie. The “ailin’* cost of production was 
•27. (SI cts. per lb. as compared with 28.50 cts. in 15)23 

The crop harvested was sold at the Singapore Auctions and the 
average price reali.«3ed for all grades wuxs 18.2< cts. per lb as against 
40.83 cts. in 1023, 

A now Semi -Diesel Tangye, 30 h.p. engine was purchased 
tbroiigh the Crown Agents, London, and installed in February. The 
installation of the now engine resulted in a coiisiderahle saving in 
charges under manufacture. I'lie cost of coagulation and manufac- 
ture during the year was 3 Ol cts. per lb. against 5.10 cts. per lb. for 
1023. 


The drains throughont the estate have been cleared and where 
necessary deeiieiu'd. A nnmlier of iiexv subsi^liary drains were cut in 
the nianurial jilots. The whole of the estat** is now thoroughly 
drained. 

The various experiments as under the follow'ing headings were 
continued throughout the year. 

Cidtiration E rftenvients . — Various expoiiments with cultn^aticm 
covering .30 acres have been recorded continuously since March 
UM3. 


Tapping Expo iment ^. — Right and left tapping experiments w'ei*e 
commenced in December, 1015, and continuous records have been 
taken. 

Altxniato (Ini tnppnui — Yields from daily versus alternate day 
tapping and early tapping versus late tapping are recorded. 

Indi ndiinl YtrJda -Yidds have been rt'coidcd fiuin 100 old 
trees for th(* past two years aixl four months. 

Thnimnq Experiments ~ -T\\v^(} experiments over about 10 acics 
\vere commenced iii January 15)17, 

Matiicrial Experiments . — The results from a number of nianurial 
experiments over an area of 40 acres \vere completed during tlie vear. 
A fresh manurial experiment over 47 acres w’as laid down early in the 
year and the necessary data recorded. 

The land under coconuts was planted W’ith a variety of cover 
plants to provide demonstration plots. 

A change of tapping was decided on for 1925 and it is anticipat- 
ed that with a more conservative system, t.he affected trees w’lll 
gradually recover and the disease be less prevalent. A few trees were 
lost through Sphaerostilbe repens. 
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Ram fell on ItU days during the year, giving a total rainfall of 
101 ;»() inches. The wettest month was November with a rainfall of 
i4.r>J inches. The heaviest rainfall in a day was 3.80 inches on 
November (itb. The dryest month was August with a rainfall of 
140 inches. 

(rOVEllNMENT CoCONUT PLANTATION, SaPINTAS. 

Mr. F. G. Parkin, Manager, returned from leave on the 1 0th 
J.iniuir> and took over charge from Mr. K. K. Hartley as from that 
(late. 


The area of the plantation is 2,122.5 
follows : — 

acres, which is made up as 

Coconuts 

973.4 

acres. 

Rubber 

88.0 

>« 

Cleared but not planted 

40.0 

»♦ 

Felled and part cleared 

56.1 

» 1 

Building Sites 

17.:; 

>» 

Waste Land 

40.5 

>> 

Reserve Jungle 

901. G 


A census of bearing and flowering palms w^as 
showing the following figures : — 

taken in July 

Palms in bearing 

13,211 


Palms in flower 

6,014 


Acres in bearing 

251 acres. 

Total acreage 

038.1 

»» 

Immature acreage 



A census of rubber trees was taken in 
pable trees as against 1,370 in 1928. 

July showing 5,545 tap- 


The experiments with various legumes and other plants as cover 
crops were continued, the following plants being tried out for this 
purpose: — Centrosema Plwmierty Mimosa invisa, Glitoria cajani- 
folia, Vigna oliposjjarma, I'ejfhrosia Candida^ Tephrosia Hookeriana 
var. avioena^ Passiflora Joetida (Passion flower) and Jpomoea 
(Sweet Potato) . I’be area under experiment, including the 
4 clean weeded controls, was approximately ?2 acres. 

The roads have been kept clean, and the bridges in good repair 
during the year. 

Considerable attention was. given to the drainage system, and 
where necessary the drains were cleaned out and deepened. 
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The new water-gate in Fields 3/4 had not been completed at the 
end of the year. 

Fresh seedling palms were supplied, a total of 2,480 have been 
planted during the year. 

PjgB and bears have been a source of trouble, the former des- 
troyed a number of young seedlings, and the latter a number of large 
palms on the South and West boundary fields. W^hite ants continued 
to give trouble but were kept well in hand. Several palms were des- 
troyed by beetles and bud -rot. 

The labour force at the close of the year consisted of 150 men, 
5G females and 35 minors; a total of 211 Tamil coolies. 

The average daily check-roll wage for the year was 37.65 cts. 
per coolie. 

All buildings were kept in thorough repair during the year. A 
Cevlon pattern brick copra kiln capable of dealing with 3, '150 nuts a 
day was completed in July. The kiln has proved very satisfactory 
and fiist quality copra is now made* A cement floor for use in split- 
ting the nuts and preliminary drying was also completed. 

A crop of 380,038 nuts was made into copra, realising 1,387 
piculs, 8 1 katlii‘8 nett copra, which sold for an average price of 
$1 1.70 per picul. The average number of nuts to the picul w’as 26.0 
which incliuled a number of nuts from dwarf palms. A total of 
1,319 nuts was sold locallv. The total aiaoniit realised for the sale 
of copra and nuts was $16,357.83 against $8,939.18 in 1923. The 
average cost of harvesting and manufacture of the copra was 73 cts. 
per picul. Since the new kiln was iibcd, a considerable reduction in 
cost was effected. 

Rain fell on 168 days, giving a total rainfall of 90.08 inches 
against 81,28 inches in 1923. 

ExPEuniiflNTAL Plantation, Serdang. 

The object of the plantation is the testing out of all crops, otluT 
tbnn rubber, coconuts and padi and the supply of planting matnial 
of economic jilants in the Peninsula. In addition, it is proposed to 
transfer to Serdang the work on fruit, previously cairied out at the 
Kuala Lumpur, Experimental Plantation. It is also proposed to 
commence preliminary work on Stock Farming early in 1926. 

Two Assistant Agriculturists were stationed on the plantation 
during 1921 and it ia proposed to increase the European stuff’ to four, 
though leave arrangements will result in one such officer being absent 
for the present, 

A list of crops and other economic plants established at the 
Experimental Plantation at the close of the year was published in the 
Malayan Agricultural Journal (Vol. XIII, No. 1) and also issued as 
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I>epartmential Circular No. 1/25. The list corapriseg 105 species of 
plants. 

The following crops are those considered of raajor importance 
and of possible suitability as plantation crops on the plains in this 
country. 


List or Major Crops. 


Tapioca 

... Manihot utilissima 

Pineapple 

... Ananas sativus. 

Coffee 

... Coffee spp. 

Oil Palm 

... Elaeis guineensis. 

Sisal Hemp 

... Agave sisalana. 

Clove 

... Eugenia caryophyllata. 

Nutmeg 

... Myristica fragrans. 

Gambier 

... Uncaria Gambier. 

Areca Nut 

... Areca Catechu. 

Tuba 

... Denis elliptica. 


Research work on fodder grasses was undertaken during the year 
and the results obtained were published in tbe Malayan Agricultural 
Journal (Vol. XII No. 12). The following griiBses have proved so 
far the most suitable fodders under trial. 


Fodder Grasses. 


Guinea Grass 
Napier Grass 
Mauritius Grass 
Dali is Gras? 

Carpet Grass 

Attention was given to tbe 
than padi and garden vegetables, 
important food crops that were u 


... Panicimi maximum. 

Pennisetum purpurenm. 

Pan i cum muticum. 
Paspalum dilatatura. 
Axonopus compressus. 

Dod crops of the Peninsula, other 
The following list shows the most 
ier trial. 


Food Crops. 


Greater Yam 
Lesser Yam 
Ragi vars : 

Sweet Potato vars : 
Tapioca vars : 
Maize vars : 
Groundnut vars : 


Dioscorea alata. 

,, esculenta. 
Eleusine coracana. 
Ipomoea Batatas. 
Manihot utilissima. 
Zea Mays. 

Arachis hypogaea. 



The area of the plantation ia approximately 1,525 acres of which 
570 acres had been opened up by the end of the year. Provision has 
been made in the 1925 Plantation Estimates for a detailed survey of 
opened area. 

The following more impr tant crops were planted up during the 
year under review^ — Coffee .‘li acres, Groundnuts 8 acres, Gutta- 
percha 1 acre, Tapioca 5 acres, Elateriosj'^ermimi Tapos (Prah) 5 
acres, Manila Hemp 10 acres, Caraguata fibre 4.6G acres (part of 10 
acre block), Tuba root 4i acres. Acacia farnesiana 1 acre, Mauritius 
grass 1 acre, Sago palm 3 acres, Oil palm 17 acres, Sisal Hemp 8i 
acres (part of 10 acre planting distance experiment plot). An area 
of approximately 5 acres of ** blukar** adjoining the Kapok area was 
cleared in preparation for planting lowland tea. Seed of four jats” 
of tea were obtained from Assam and raised in the nursery. 

Approximately 100 young trees of economic importance were 
planted in the arboretum during the year. 

Fifty four species of plants were introduced, including three new 
cover plants and two fodder grasses which show coneidetable promise. 
Five varieties of tapioca were received from Java and nine additional 
varieties of pineapples. Seed of ten selected varieties of Coffee were 
purchased from Java, and a large number of seedlings are available 
for planting out in 1925. 

The following experiments wdth oil palms were commenced but 
definite results were not available at the close of the year : — artificial 
pollination, pruning, germination. 

To test the effect of tapioca on land as a crop, the following ex- 
periment has been started : — 

A block of flat land has been divided up into ten areas of 1 acre 
each. The land is planted with tapioca cuttings at the rate of two 
acres a month to facilitate harvesting. Eight acres have been plant- 
ed to-date. 

Previous to planting, samples of soil from each block were col- 
lected by an officer of the Chemical division for the purpose of 
analysis. This work is in hand. 

As the first crop of roots is taken off the land, a further planting 
programme will be instituted, accompanied by experiments in manur- 
ing, both artificial and by means of green dressing. In cour-e of 
time, information on the following points should become available. 

(а) Constituents taken from the land by tapioca. 

(б) Number of crops and yield possible on the snine land 

without manuring. 

(•™) do with artificial manuring. 

W) do with green manuring. 

(c) Suitable rotations. 

if) Yield and subsequent crops of tapioca after rotation. 
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Ifc is proposed to duplicate this experiment on hilly land. 

Large consignments of Sisal, Pineapple, Mauritius and Cara- 
guata leaves and a few stems of Manila Hemp were sent in to the 
Chemical division for the purpose of preparation of samples for valu- 
ation and report. 

A large quantity of planting material was forwarded to head- 
quarters for distribution to applicants and use by officers of the De- 
partment. At the end qf the year arrangements were in band to 
distribute planting material of Groundnuts, Pineapples and Sweet 
Potatoes to Malay small-holders throughout the Peninsula, the offi- 
cers of the Inspection Division acting as distributing agents. The 
material was sent out late in 1924 and in January of 1925. It com- 
prised 400 lbs. of Groundnuts, T,4GO Pineapple suckers and 2,060 
lbs. of Sweet Potato tubers. 

The Public Works Department completed the new entrance road 
to the plantation in March. This is a great improvement on the old 
road through Serdang Estate and has shortened the distance con- 
siderably. 

Further progress was made in the construction of connecting 
roads on the plantation. The majority of such roads west of the 
central avenue have been completed. An avenue of Rain trees was 
planted along the central road. Culverts and concrete pipes have 
been laid to carry the roads over drains where iiecossary. The 
entrance road and main avenue were joined up. This has added very 
considerably to the appearance of the plantation which is now taking 
definite shape. 

A considerable amount of drainage work was undertaken during 
the year, the newiy opened area being divided into 1 ) acre blocks by 
suitable drains. A new boundary drain was dug on the western 
boundary of Serdang Instate, with an outlet into the drain adjoining 
the side of the now entrance road. Further drains have been cut in 
this area to relieve the pressure of water in the drain on the eastern 
boundary of the plantation. 

The following new buildings were erected on the plantation 
during the year : — 

1 Set Coolv Lines 20 rooms. 

2 Single Oarages for Rungalows No. 1 and 2. 

2 Cooly Line kitchens. 

1 Cooly Line latrine. 

1 Implement Shed. 

1 Manure Shed 

1 Quarter for Conductor, 

1 Quarter for Watchman. 

1 Seed Store. 

1 Cement Drying Ground. 
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All existing buildings have been maintained in good repair. 

'rhe levelling of the Factory site was continued as opportunity 
occurred. 

The labour during the year was mainly non-resident Chinese 
coolies engaged locally. These were supplemented with Tamils re- 
cruited from the coast. The Indian labour force was increased from 
57 at the close of 1923 to 193 at the end of the year. The average 
number of coolies employed daily during the year was 870. 

The health of the coolies living on the plantation was fairly good. 
The weekly oiling of all drains, which was commenced in October 
1928, has resulted in there being few cases of malaria fever. 

Insect pests have been very troublesome with almost all the crops. 
A pest gang was emjiloyed constantly in the collecting of insects by 
hand or spraying. The Insectary Assistant to the Entomologist, was 
stationed at the plantation from May 1st and was employed in pest 
work until he went on leave in September. 

Crown disease of oil palms was prevalent during the year, but 
no permanent damage so far appears to result from this disease. 

The average maximum temperatuie recorded during the year 
was 90.5‘'F. and the average minimum temperature 10.2^^’., the 
highest inaxiiiium being 97^^F and the lowest minimum tvt^F. 

Ram fell on 21 1 days during the year, giving a total rainfall of 
92.37 inches as against <S1.9-1 inches in 1923. 

Records were taken of the wind velocity on the plantation by 
means of a cup-indicatmg anemometer. 

A large number of visitors were shown round the plantation 
during the year. II. H. The Sultan of Selangor and staff, and about 
GO Malax s visited the plantation in January. The Incorporated 
Society of Planters paid a visit on July 14th when 29 members signed 
the visitors book. The Advisory Committee of the Department held 
a meeting on the plantation m December. 



ANNUAL REPORT OP THE EeONOMie DIVISION 

1924 . 


By D. FI. (jiiisT. 

T he name of this Division was chan^?od in Dpcember of this year^ 
tho Instruction Division becoming the Economic Division/ 
With this re -orgj,ni nation (Japt. Howlett leaves the Division 
and becomes Agricultural Instructor (Malay Officers) being placed in 
charge of the training of the Malay Officers of the Department, and 
the Field Division undertaking the duties of the organu^ntion of 
school garden work — duties tha^ were per formed Fry this l^ivision for 
the greatei part of the year and therefore included in this report. 

The duties of the Economic division are as follows : — 

(n) The economics and marketing of agricultural prodiu^s* 
especially produce of small holdings. 

(/j) Liaison with the Oo-operative Societies T>epai'tment. 
Fjucouragement of the co-oporative movement among 
native agriculturists. 

(c) Conferences of Malay Officers and Agricultural Shows, 
excluding organii^ation of District Shows (Assistance to 
be given to the latter on reipu^sr.. but no ])art would bo 
taken in administration of T>istrict Shows). 

(d) Ihihlication of the Malay Bulletin and educatixe ])aniph- 
lets in Malay on (piestions conconiel with agruuiUural 
economics and maiketing. 

St \ff. 

The Agriciiltnra] [nstnictor (Mr. I). II. (Inst) was()nlea\e 
from March 1 Itii tdi Decemh('r oth, during which permd ( 'aptain 
d, M. llnwlctt, Agi icnllnral Instiuctor, was transfcu'n d from Kmila 
Kangsar to act in Ins alwcnce On the return of AFr. (irist, ('aiitain 
llowdi^tt left th(‘ Division to t.ako up liis new^ duties. 

Buja .\Iohamed, SMuior Agric ilturnl Assistant, was transferred 
to Teluk Anson, Eerak, at the beginning of April to carry out special 
duties in connection wutli a kapok buying sebeme. 

Sheikh Ilamzah, Malay Translator to the Idepartment was 
ait.ac!u>d to the Division on 1 '2.24, and has carried out translation 
and general clerical work during the year. 

Kapok Bttying Schp^me. 

The Division secured Government approval in February of a 
sfdieme for organising kapok purchase on the Perak river. Cash ad- 
vances were io be given to Malay Kapok growers for uncleaned kapok ; 
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the Division undertook the cleaning of the kapok and marketing of 
the floss, and profit to be distributed as a dividend. A collecting 
station was opened at Teluk Anson in charge of the Senior Agricul- 
tural Assistant. A sum of $1000 was allocated as working capital. 

From the point of view of amount of kapok purchased (a little 
over twenty piculs) the scheme was not a success. Competition with 
(Miinese buyers was largely responsible for the result, although the 
scheme had the salutary effect of making the Chinese raise their price 
from $5/- per picul to .f 12 per picul. 

A hand kapok cleaning machine, on the design of the Bley 
machine use<l in Java was constructed, and proved suitable. It was 
found possible to clean kapok down to 2 % of JinjiuntieB with this 
machine. 

Publications. 

The Malay Bulletin of this Department (Warta Penisaba-an 
Tanah) was edited by the Division, and three parts of the second 
volume published during the year. The articles containe^l in these 
numbers were as follows 

Vol. II No. 1. School Gardening. 

No. 2 . Maize 

School Gardening. 

Prevention of insect attack on 
fruit trees. 

No. 15. Rat destruction 

Insect attack on coconut iinlms 
Money spent by Malays on dailj pur- 
chase of vegetables. 

Mouldy rot disease of rubber. 

The distribution of this publication is carried out by tlie Divi- 
sion. .‘J()i)0 copies of each issue are circulated to all rcspoiHible 
Malays throughout the Peninsula, and to all schools, and tiie list 
revised from time to time. 

^lalays from all parts of the country, and especially from the 
Unfed(*rated Malay States, have shewn their interest in this Bulletin. 
Several articles W’ritten by Malays have been submitted for publi- 
cation, and one. — * Money spent by Malays on daily purchase of 
vegetables,” a somewhat remarkable and thoughtful article, was pub- 
lished. In addition, a number of letters on agricultural matters have 
been received. Thirty six Malays made written application for a 
total of 311 copies of the various Malay pamphlets published by the 
Department. 

“ Pengasoh’’ a Malay newspaper published in Kelantan, con- 
tained a lengthy article on the work of the Department, and its Malay 
publications, and later in the year a further article advocating a 
Department of Agriculture in Kelantan, 
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AoRTCiTMUitAL Shows and Exhibitions. 

Public interest in agricultural shows and exhibitions in Malaya 
has been sustained —encouraged by the Malayan Agri- Horticultural 
Association, with which the Division has kept in close touch. The 
Association organised a very successful three days show and exhibi- 
tion in Kuala Lumpur, and ten district agricultural shows were held 
under the auspices of the Association* The Acting Agricultural 
Instructor was Hon. Secretary of the Agricultural Section of the 
Association, and assisted in organising and judging at several of the 
District Shows. 

The Division staged a Departmental exhibit of fibres, diseases of 
rubber, alcohol production, rubber oil and miscellaneous crops at the 
Kuala Lumpur Show. A modification of this exhibit was subsequent- 
ly shewn at various District Shows. 

Conference of Malay Officers of the Department of 
Agriculture. 

The Annual Conference of the Malay Officers of the Department 
was held on November 18th to 20th at Kuala Lumpur. The Hon’ble 
the Chief Secretary (Sir George Maxwell, k.b.b,, c.m o.) delivered an 
opening address. Papers were read in English as under, each being 
followed by a short discussion. 

“The duties of Malay Agricultural Officers'* by Mr. F. 
W. South. 

“ Insects and Human Welfare” by Mr. B. A. H. (iater. 

“ The Principles of Stock and Poultry Breeding” by Mr. J. 
M. Hewlett. 

“ The Formation of Local Phosphates and their applica- 
tion” by Mr. V. H. Greenstreet. 

The following papers woie read in the Malay language : — 

“ Miseltoes in relation to cultivated trees” by Inche 
Mohamed Zain. 

“ The practical distribution of improved strains of padi” 
by Inche Din. 

“ Methods of study of insect pests” by Inche Mohamed 
Ynsopo. 

A visit was made to the Serdang Experimental Plantation, 
Lectures. 

The Acting Agriculture Instructor delivered lectures as under • — 

Teluk Anson March 29th on “ The objects of the Malayan 
“ Agri-Horticultural Association.” 

Sitiawan June 15th on “Fibres.” 
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School Gakdens. 

Si ltool garden work has become more popular amongst teachers 
throiigbout the country. They have been assisted by the periodical 
inspections made by officers of this Division, by articles on the subject 
published in the Malay Bulletin, and the supply of planting material. 

Hites and schools gardens in Penang and Province Wellesley 
were visited by the Acting Agricultural Instructor, and advice given 
on such questions as rotations. A similar visit was made to Malacca, 
where thirty schools were visited, and a report made in connection 
with two sites. The condition and general garden work in Malacca 
schools were most encouraging. 

The schools in Perak competed for gardening prizes offered by 
the Hoirhle British Besident, Perak, which has undoubtedly stimu- 
lated scliool garden work in the State. 

M4LAY Officers Training. 

Two courses of lectures by various of the scientific officers of the 
Department were held during the year. A course of lectures, Part I 
was coimneiued in February : twelve Malay officers took the course of 
w'liom elev/ui passed the terminal examination. A course of lectures, 
l^art 1 r, coninienced on SeptoinlxM’ <j9th., thirteen Malay Officers 
taking th(‘ coinse. The course had not terminated by the end of the 
veai . 


An examination of dunior Agricultural Assistants to qualify for 
’promotion to Senior Aginulinral Assistants w’as held in July, seven 
oditers sat, ot wlinh number, lour passed. 

An examination of Probationers toqiialifv for promotion to the 
gi ade of Junior Agricultural Assistants was held in July. Of five 
ollit-ers sitting for this examination, four passed. 

4’ lie writer proposed a scheme for commencing a School of 
Agneultui(‘ near the Mvperiinental Plantation, Serdang. The scheme 
was not a])pro\ed on account of cost. 

Tlie work of training officers throughout the year has been in the 
hands of the Division, assisted by lecture couises by six scientific 
officers of tlie Department. In the tune at the disposal of these offi- 
cers, and also of the ]\Ialay Officers taking the courses, the standard 
of proficiency attained by the Malay Office? s was not high. Thisw’as 
reflected in the examination work of the students. In consequence of 
the unsatisfactory nature of these and former rcsidts, and also to the 
facttliat the proposed School of Agriculture did not receive Govern- 
ment sanction, the Acting Agricultural Instructor and the Chief 
Agricultural Insi^ector drew up a scheme of ]\lalfiy Ofiicers training, 
under uhe Agricultural Instructor. Tins allows for the full time of 
each new Malay Officer being devoted to study for a period of two 
years of three terms in each year. The lectures, wdth practical work 
wull be given at the Department of Agriculture, Kuala Lumpur, 
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by the Aj^ncMiItiiral Instructor and Raja Mahmud (Assistant Agri- 
cultural Instructor). This scheme was approved and commenced 
operation from December loth. 

MiSCKLLANEOnS. 

As indicating the large number of enquires received by the 
Division on the* cultivation and marketing of various crops, the fol- 
lowing subjects were dealt with in correspondence during the period 
under review ligo, kapok, tobacco, rubber seed oil, sago palm, 
coir preparation, bee-keeping, seeweed, and roselle. 

In conjunction with the Forest Department, an article on 
Malayan damar as a “ cottage industry** was prepared for publication 
in the Malay Bulletin. 

Towards the end of the year, an investigation of the marketing 
possibilities of tuba (Derris elliptica) was put in hand. 



ANNUAL RBPOKT 0P THB PLANT PHYSIOLOGIST 

FOR 1924. 

By W. N. C. Bklokave. 

The Staff of the Division remained unchanged and consisted 
of : — 

Mr. W. N. C. Belgrave. 

Inche Haji Abdul Wahid. 

Inche Jalaludin. 

Work was almost entirely on Hevea latex, and was mainly 
directed to: — 

(a) Chemical and physical phenomena connected with 
coagulation. 

(b) The proteins and allied substances. 

None of this work has reached finality, and a detailed account 
must be deferred until publication can be undertaken. It suffices to 
state here that considerable time has been devoted to De Vries’ recent 
theory that coagulation following on separation is, or may be, brought 
about by an enzyme in latex. The writer has been unable to satisfy 
himself that the theory can be regarded as proved. 

Tapping experiments involving the girdling of the trees under 
observation have continued and have not resulted in any apparent 
damage. 

Additional Duties. 

The writer acted throughout the year ns Assistant to Secretary 
for Agriculture, and was in charge of the Library and of the publi- 
cations of the Department, 

It is hoped shortly to issue a much needed catalogue of the 
Library ; in this compilation the services of Mr. L. A. J. Rijk have 
been of great value. 
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I’ubiications of the Departmeint of Agriculture. 


The following publications, except those out of print, may be obtained on application to the 
Oflice of the Secretary for Agriculture; and the Malay States Information Agency, 88, Cannon 
Street, E C. London. 

A remittance to cover the cost should accompany applications; otherwise the Journals will 
be sent by post, Cash on Delivery, where that system is in force. 

1 . The Agricultural Bulletin F.M.S. 

Vols. I— IV (1913-16) VIII k IX (1920*21) price $5,00 per volume. 

Vol. V (19 IT) Nos. 1, 2, 3, 5 & 6 „ 2.50 per set 

„ VI (1918) „ 1,T,8&12 „ 2.00 „ 

„ VII (1919) „ 2^6 „ 4.50 „ 

2. The Malayan Agricultural Journal (continuing the Agricultural Bulletin). 
Published monthly, 

Vol. X (1922) Price $5.00 per volume. 

„ XI (1923) Price $5.00 per volume or 50 cents i)er single number. 

„ XII (l924) „ „ ,, ,, 

Hack numbers of Vok. I~X rvill not he sold singly » 

3 . The Handbook of Malayan Agriculture, price $1.00. 

Current numbers of the Malayan Agricultural Journal and the Handbook may l»e purcliased 
at the Railway Bookstalls and Hranches of Messrs Tlie Federal Rubber Stamp Co. 

4 . Special Bulletins, 

1. Notes on Termes Oestroi and other species of Termites found on Rubber Estates 
in the Federated Malay States, by H. C. Pratt, Government Entomologist, 

1909, 20 cts. 

2. Root Diseases of Hevea Brasilienm^ by W. J. Gallagher. C 

8. Observations on Termes OeHroi os affecting the Para Rubber Tree and 
methods to be eini)loyed against its Ravages, by H. C. Pratt, Government 
Entomologist, 1910, reprint 1916, 20 cts. (Out of Print.) 

4. A Lepidopterons Pest of Coconuts, Bracharfona catoxantha, HampSy by 
H. C. Pratt, 1909. 

5. The Extermination of Rats in Rice Fields, by W. J. Gallagher, 1909. 

6. Preliminary note on a Branch and Stem Disease of Hevea Brasilienisisy by 


W. J. Gallagher, 1909. C 

T. Coffea Robusta, by W. J. Gallagher, Government Mycologist, 1910, 20 cts. 

8. The Cultivation and Care of the Para Rubber Tree (in Malay) 1910. q 

9. Die-Back Fungus of Para Rubber and of Cacao, by K. Bancroft, 1911, C 

10. A Lecture on the Para Rubber Tree, by W. J. Gallagher, 1910. C 

11. Coconut Cultivation, by L. C. Brown, 1911. C 

12. Padi Cultivation in Krian, by H. C. Pratt, 1911. C 


13. A Root Disease of Para Rubber, Fames SemitostuSy by K. Bancroft, Assistant 
Mycologist 1918, 20 cts. 


C = Cancelled 
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Malayan Agricultural Journal. 


Vol. XIII.] AUGUST, 1925. [No. 8. 


llVSBerS os HFRiQ/lS OIL-I^ALMS. 

Bv B. A. B. (Utkh. 

S I^jVRRAL enquinofl have been rL^ceived re^ardiui' the possibilities 
of (lauiane to Atncaii oil paliiis (Elaius yut iieensis^ Jactj.) by 
iijsecta, and it is considered that althou^li investij^aLions on the 
insects affecting this crop are only in the preliminary staji^^es, a few 
notes on the subject would be of interest to pi. inters. This article 
must be regaided par'dy as a progress report, and in no wav as a 
comprehensive statement on mattern winch n quire to be much more 
fully investigated before detinite cunclubioiis can he am\ed at. 

In general it may ho stated that the posts of oi 1-pal ms are much 
the same as those of coconuts, and sonn' aulhots, in discussing the 
pests of various crops, collerT all the pests ol palms giovvn for orna- 
ment or profit under one heading. In addition to coconut pests which 
luiNO been fouiel attacking tlie oil- pal in there are, however, several 
which lia\H been found only on the latter, winch, owing to differences 
in the two palms, may haAO a special significance fiom the economic 
point of view. 

It IS proposed here to deal woth the insects concerned under 
three headings, covering those reported from other counriies where 
oil-palms are grown, those recorded in Mala\a, and a few^ words 
about the insect visitors to the floweis 'I’he lir^t class is especially 
importnnt in tlie (nise of a comparative! v new* crop, owing to the 
danger of tlie accidental introduction of insects wlncli aie known to he 
injurious lu other countries. In the case of one insect ( An*// ////no a t 
nwleAtrinn) which damages the nut in B»nti'^h Guiana, Dr. Leefinaiis 
records that out of a parcel of tw'enty-tive seeds of Att ilea p.ilms 
received in Java twenty-four were attacked, and he immediately 
issued a Avarning to planters of the danger of introducing an insect of 
this type. Tlie seeds, moreover, appeared to he ipiite sound externally, 
emphasising the ease with which injurious insects can he imported 
unless the material is submitted to expert examination. In discussing 
the pests of a particular crop, therefore, one of the first essentials is 
to obtain as accurate information as possible about the existing pests 
elsewhere which, if imported, would be capable of causing the most 
serious damage. 
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PkSTS in OTllKK COVNTIUKS. 

Apart from coconut pests such as Khinoccros beetles (Oryctes 
spp.) and I'alm weevils {Rhynchophorus spp.) which have been 
recorded as attackinj< oil-jmliiis wherever they ar§ f^rowu, the particu- 
lar species of these insects varying with the country, there appear to 
be two insects ot outstandinj^ importance, one of which attacks the 
nuts and has been mentioned above, the other attacking the leaves. 

PacJti/fne/ us yiucleoium^ F. (Hruchidae) The adult beetle is 
about a centinietre in length, stout in appearance and greyish brown 
in colour. The head is bent down and is situated on a distinct, 
rounded “neck” and hears rather long antennae,^ According to 
Botidar the adult is nocturnal with a total life of about a month. 
Eggs are laid at the base ot the nut, fifteen to twenty being produced 
by one female. The grub, which is curved, leglea^s, and about a 
centimetre and a half in length when full-grown, bores into the nut 
through the sap-chan i els and feetls for two and a half months. The 
pupal stage is three weeks, hut the newly emerged beetle remains 
witliin the nut for another week before making its way to the ex- 
tei lor. 

Nuts are said not to ha attacked while on the palms unless the 
latter are sicklv or injured, luit fallen nuts are always infested, to the 
extent, sometimes, of 'iCFo. Supplies for one factory mentioned by 
Bondar were infested to the extent of 3d%. In addition to the 
African oil-palin tins insect has also been found in the seeds of the 
following palms : — lUK'fns wnjo), Jacq. Mnsrivnltava j p(nu , 'Muvi ^ 
Attfiha coinino. Mart and .*1 spcrtahtlis, Mart. It has been 
repoited on oil-palnis in British (luiana and Brazil. 

Coehiemono Un a rfactrin, Mnulik. (Hi.s[)inae) The grubs of tins 
hc(‘tla attack tlm foha'-re of oil-palms ni til(^ (bdd l o!i,st, probablv in 
niufli the same wa^ as Promt^coihocu ruinnuft attacks coconut lca\(*s 
III tti's (‘onnti'v (t ivernrnent K’ltomologist in tlie (lold Coast 

(\V l[. Pa.tter\son) in his report for BMP states: — “it has been 
r(q) )rt‘*d that (yii one large c itieesmon the trees had fullv '’»()% of tln*ir 

foliag*^ destr »ved : and that thousands of trees were 

without gr*e«‘n leaves. Win 1st some crop was obtained, there wnis a 
marked dcriaisein tlie size of the bunches and individual fruits, 
vvincii had a thin tier pericarp and theiefore hss od 

The he<>tde is a tvpical Inspid and is fietween four and six inil- 
liiiictres in leng th. It is pale vellow in colon’’, the wnng cases being 
re Id sh except on the basal and an’cal areas. The grub is creamy 
white and measures a, bout five m'llirnetrr’s in length when fullv grow’n; 
the protlioiM/uc s'^ginent being con.siderablv expanded laterally, with 
tin’ expansions rounded (S Mauhk, Bull Eiito. lies x p 171 ) 

Apart from these two, no serious attacks l>v insects other than 
Oryrtp.s and Rlrinchoplmru^ have been recorded, as far ns can be 

* The rough (Ascription given is from Dr. Leefmans* description in 
Ij'ib, v Plaiitenziekten Vo. .S7, whioh is of sp. probably 

wfch'iwnin 1 have no description of P. nuclec/rum, F. 
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ascertained from the literature available. Two scale insects (Cocci- 
dae) which occur in this country have, however, been recorded on 
oil'palms in the Seychelles, Aspidiotus destructor, Sign, and 
Iscluiaspts filiformiSy Dough The former is the cause of the exten- 
sive > ellowing of coconut leaves seen on some coconut estates here, 
while the latter, although not so far reported to have done much 
damage in Malaya, was imported into the Seychelles and the oil palrn 
plantations became badly infested within a few years. 

In the Dutch East Indies a number of pests of more or less im- 
portance has been reported from time to time A small scolytid beetle, 
Xyleborus morstatti, Hgd. bores into the ribs of the leaves, while 
caterpillars of thepyralid moth, Muctalla rufovenalis, Sn., attack the 
flowers and young fruits of oil-palm as well as coconut. The mag- 
gots of certain flies have been recot(ied as damaging the unopened 
leaves. Among leaf-eating insects the caterpillars of tlie nyinpbalid 
butterflies Dtscophora celtnde, Stoll, and Hypolimnas mtsippus, L., 
of the liraacodid moth Orthocraspeda trnna, Moore, and of the psych id 
moth Lansdotvnia hifeiiestralts, Snell., may be mentioned. 

Insects uecokded in Mae\ya. 

Rhinoceros beetle iOn/cAes rhinoceios^ L.) This is the same 
insect which attacks coconuts and is too well known by planters to 
require description. On oil-palm estates attention should be paid 
to the masses of refuse from the factory, which form likely breeding 
places on the estate itself. 

Rkd-stripk weevil {Rhynckophorufi schach, Oliv.) Another 
well-known coconut post which also attacks oil-palms. It would be 
well to remember that it has been showm that the female will not lay 
eggs in undamaged palm tissues, and that if eggs are laid in cut 
petioles the grubs can bore their way down into the stem, instances 
having been observed where grubs went through tlnrt>-six inches of 
petiole into the stem. (G. H. Corbett, Bull. 36- Dept: Agnc : 
F. M. 8.). One of the main methods of controlling this insect is to 
keep down the Rhinoceros beetle, whose borings in the crown are uti- 
lised by th« Red-stripe w^eevil. This insect appears to prefer sago 
and * Nibong” ( Owcospcrma Hort.) to other palms for 

breeding purposes. 

The above insects are serious pests, and as great care should be 
taken to prevent them spreading on oil-palm as on coconut estates, 
special attention being paid to the ends of petioles when the jialms 
are pruned to prevent the entry of the Red-stripe weevil. 

Otiieu insects. Among other pests recorded on this crop two appear 
likely to cause serious injury to the leaves locally, considerable damage 
being done on coconuts, especially voiing palms, when outbreaks occur. 
These are the Nettle caterpillar, Setora nitrns, \Ylk. and the Coco- 
nut caseworin, Mahasena sp. Both ma> he found in small numbers 
on both oil and coconut palms, hut they occasionally escape from the 
control exerted by their parasites and increase to large numbers. This 
generally occurs on young palms, hut they can be controlled bv a lead 
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arsenate spray. Other insects found damaging the leaves are the 
caterpillars of the nymphalid butterfly, Amatkusia phidippui, L. 
and the melolonthid beetle, Anomala dorsalis^ F., both of minor im- 
portance. The aphid, Oregma nipae^ de Goot, has been found on the 
leaves socking the plant juices, but is also of minor importance at 
present. A lucanid beetle has been reported to damage the leaves, 
but this has not been confirmed, and dipterous larvae have been 
found in unopened leaves. Whether the latter are primary or 
whether they are associated with a fungoid disease is as yet un- 
certain. 

At the end of last year the caterpillars of an as yet undeter- 
mined lymantriid were found gnawing the female flowers and young 
nuts, and in a few instances were observed, in the laboratory, par- 
tially to penetrate the flowers. The insects failed to breed in capti- 
vity but a female laid iifty-thi^ee infertile eggs. The pupal period 
was 4 to 6 days. The male appears to be similar to the description 
of Orgyia tuibata, Btlr, but is smaller, having a wing expanse of 12 
m/m only. The female is wingless, brown in colour with a whitish 
anal tuft ; length (spirit specimen) 1 m/m. The caterpillar is 
brown with two long tufts of spatulate hairs directed forward from 
the 1st, segment, a tuft of spatulate hairs on the 11th, and four small 
tufts of plumescent hairs on the l2th ; small lateral tufts along the 
body and short thick brushes of yellow hairs on segments 4 to 7. 
Short tufts of spatulate hairs arise from the centre of the dorsal tuft 
on 4 and sometimes on 5 as well ; length 9 m/m. 

It is unknown to what extent this insect may develop as a pest 
of oil-palm fruits, but the damage done to the cluster on which the 
caterpillars were found was considerable. It does not appear to be 
very widely distributed, having been found in one locality only, but 
a watch should be kept for it on other estates. 

In addition to the above the larvae of a tineid moth were found 
in large numbers in the male flowers. The pollen had, however, 
already been shed and for the present it is concluded that this insect 
16 a ref use -feeder and not a pest. 

Status of Rkcorped Pests. 

Although the list of insects which have been found damaging 
the oil-palm in Malaya comprises eight species, including four 
species which seriously attack coconuts, none has so far caused any 
serious damage on oil-palm estates in this country. The list of 
insect pests in West Africa is a small one, and nowhere does the 
crop appear to have suffered from the attacks of insects in a way com- 
parable to coconuts. 

As pointed out by Dr, Rutgers*, however, the oil-palm in West 
Africa, being scattered among other plants, grows under vastly differ- 
ent conditions to the planted areas in Sumatra and Malaya. This 


* Investigations on Oil-palms’’ published by the Experimental 
Station A. V. R. 0. S. Medan, 1922, Chapter 7, 
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produces a more favourable set of conditions for the palms from the 
point of view of insect attack, and there is no doubt that under 
p!antation conditions they will suffer more than in their natural 
habitat. The list of injurious insects in Sumatra has alreadj ex- 
ceeded that in the oil-palm belt in West Africa, although the fir.it 
planted areas in Sumatra only date back to IIM 1. 

At present it appears that the insects attacking both palms have 
a preference for the coconut, and this is probably the reason why the 
Hhinoceros beetle and the Red stripe weevil have not harmed oil- 
palms in Malaya to any extent. Dr. Huigets (ibid) mentions a 
case where the Hhinoceros beetle attacked some oil-palinsin Sumatra, 
doing comparatively little damage, but a block of coconuts 200 metres 
distant was so severely damaged that several died as a result of the 
attack. 

For the moment then, it may he stated that no serious damage 
by insects occurs on this crop, but the fact that insects dangerous to 
coconuts have been found injuring the oil-palm emphasises the 
necessity for keeping a careful watch for pests on all estates. 

Two possible sources of danger should be considered ; — 

1. The adaption of local insects, especially those which 
damage coconuts, to the oihpalm. 

2. The importation of insects likely to aliack oil-palms. 

Of these the first has been shoitlv dir»oussefl ahoNe, hut the danger 
from the second source cannot be over esli mated. The worst pests in 
any country are the result of imported insects, and great caution is 
the’efore required in bringing seeds or ot'mr portions of the oil-palm 
into Malaya. It should never, in fact, be done without the co- 
operation of some competent authority, and even then it sometimes 
happens that insects, escaping ail preventive and }jrecautionary 
measures, obtain an entry and establish tliemselves as pests of the 
first magnitude in a new country. 

POT.LINATION. 

The question of the pollination of the oil -palm by insects has 
been raised owing to the necessity of liand pollinating the fioweis. 
Hand pollination is the practice followed on estates during the early 
stages of the palm’s growth, hut according to planters with extensive 
experience of oil-palms artificial pollination becomes unnecessary when 
the palms have reached a certain height, the palms being then suffici- 
ently exposed to enable air currents to carry the pollen. Moreover, 
practical growers state that continued hand piillination, ensuniig as it 
does the fertilisation of a large percentage of female ffowera, is in- 
jurious to the palm, since too many fruits are set to enable the palm 
to retain its full vitality. On the other hand it has been shown that 
very poor yields are obtained where hand pollination is not done, and 
it is stated that for a proper return this operation is a necessity. The 
extent to which artificial pollination is necessary does not come 
within the scope of this article, but the fact that it has to be resorted 



to, whether for a limited time or throughout the productive period of 
the palms, has led to enquiries as to whether or not the propagation 
of insects, such as bees, would relieve planters of the necessity of 
pollinating the flowers by artificial means. 

In nature it is assumed that pollination is effected by wind and 
insects, and Bucher and Fickeudey« writing of conditions obtaining in 
Africa, state that wind is the most important agent Chevalier has 
stated that pollination in Africa is brought about by a small weevil 
which is found on the male and female dowers, but it was found by 
Becoari that this weevil lays its eggs in the male and sometimes in 
the female dowers, the grubs subsequently destroying the buds* 
Rutgers states that in Sumatra a few bees have been seen collecting 
pollen. 

The literature on the subject of the pollination of the oihpalm 
is so scanty that no idea can be formed as to whether or not pollina< 
tion by insects is an important factor in the fruiting of oil-palms in 
nature. When a crop is introduced into a new' country it is very 
frequently found that little or no fruit is formed owing to the 

absence, in the new country, of the particular insect which is res- 

ponsible for carrying the pollen in the plant's natural habitat, and 
since in the case of the oil-palm there is no information on the 
subject as far as the writer has been able to ascertain, we are com> 
pletely in the dark as to what occurs under natural conditions. 

When a plant fails to set fruit in new surroundings it is 

possible, by a study of its insect visitors in its original home, to im- 
port the insect which is found to be the most useful vector. With 
regard to the w'eevil ( mentioned by Chevalier it would, 
of course, be extremely dangerous to import it owing to its habit of 
destroving the dowers : no insect should be imporled until tlui fullest 
investigation Inul been made into its intimate life-bistory . l<jveij in 
the case of pai'Msites on injurious insects, the introduction is accom- 
panied In grave risks unless every possible detail is first examined, 
owing to the liabit of some insects of not t nly parasitising an injuri- 
ous insect, but of sttacking at the same time other insects w'hich are 
actually benedcial, thus nullifying the object of their introduction 
and sometimes oven causing considerable harm by reducing other 
beneficial insects, thereby allowing injurious pests to increase. The 
inirnduction of nny insect for beneficial purposes most be carefully 
exit mined from m critical point of view, and the necessary life-history 
studies can oiil> be done on the s})Ot. 

In order to find out w’hat induence, if anv, insects had as vectors 
of oi 1-palm pollen in Malaya, nineteen dowering palms wore kept 
under ohservaMon .and daily collections made of the insects found on 
the male and female dowe's. Over 1400 insects were collected in 
this manner, an Integra statement of those collected up to the end of 
last year having been included in the annual report of the Entomol- 
ogical Ijiboratory for 1924. The fact thc.t an insect visits a dower 
does not necessarily mean that it effects pollination, and the present 
results are of visits only. On the surface, how'ever, it it is evident that 
they have little induence (at any rate for certain periods of the year) 
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on pollination owing to the fact that an overwhelming majority 
was taken on the male flowers, thus showing that although in* 
sects visit the oil-palm in considerable numbers they do not make an 
adequate return for what they take from the plant. The fact that 
only a few were found visiting the female flowers seems rather 
curious in view of the smell of anise which emanates from flowers of 
both sexes, and which would presumably be attractive to certain 
insects. In addition the visitors appeur to vary somewhat with the 
time of year, doubtless due to an alteration in the abundance of other 
food. Various species of Dermaptera, mostly Cheltsoches mono, F., 
Ooleoptera, Diptera and Hymenoptera were included in the collection, 
but so far as could be seen only the members of the family Apidae 
occurred with a regularity suflicieni to be of any possible use as 


pollinators. The following table gives the ii 
family caught on the male and female flowei 

urn her of members of this 

rs : — 

Insect. 

Caught 

s 

on : — 

o 

■nr 

Percentage of 
Total No^ 

A pit florea 

152 

10 

11.3 

„ tndica 

212 

>v 

i 

15.6 

„ dorsata 

278 

45 

22.6 

Mehpona spp. 

54: 

2 

38.3 

Other insects 

175 

— 

12.2 

Total 

... i,;;62 

64 = 

1,426 


The figures indicate that although several species of bees are 
frequent visitors to the oil-palm, their object is the collection of pollen 
rather than nectar. Little can be said on the subject of the relative 
frequency of visits by any one species, since this depends on ihe 
number of colonies in the locality; the same e^^perimei.i **epeated 
elsewhere would be certain to give different data. The principal 
point brought out is that it appears to be the pollen which is the 
attraction, and that out of H26 insects only four and oie half per 
cent, visited the female flowers. It will be seen that there is no 
scarcity of certain bees, so that any pollination which they perform 
will be effected naturally in this country, but proof is needed as to 
whether the visitors to the female flowers actually b.in^^ about 
fertilisation, and more observations are needed over a wide area before 
accurate data will be available. 


Received for publication ,2nd July 1925. 



SOME OBSERVATIONS ON TAPPING OP HBVEA. 

By W. N. C. Belouave. 

F our years ago observations were started on a limited number of 
trees in dilff^rent localities with a view to studying the beha- 
viour of individuals to be used subsequently as material for 
physiological experiments. Some of the observations may be of 
general interest and are here described. 

The experimental plots were : — 

Plot A, "A plot of 50 trees, sixteen years old, on very gently 
sloping land at Castlefield Estate,* Selangor. There were 43 trees 
per acre when observation commenced. The tapping system was and 
had been for some time, a V cut on half the circumference tapped on 
alternate days. 

Plot B , — A similar plot to A, at Castlefield on flat land. The 
trees on both plots A and B wore remarkably healthy in appearance 
and bark renewal was excellent. 

Plot C.—A plot of 75 untapped eight year old trees at Batu Tiga 
Experimental Plantation. The soil was a heavy, very acid clay, 
liable to frequent flooding, and the trees were stunted, with thin bark 
and sparse, unhealthy looking f( bage. 

Plot D , — A plot of 100 sixteen year old trees at the Experi- 
mental Plantation, Kuala Lumpur widely planted on steeply sloping 
land. The flebl has never been thinned. 

Plots K. F it G. —Three adjacent plots of 60 trees each, grown 
under similar conditions, situated on both sides of a steeply sloping 
ravine. The trees are fifteen years old and have never been thinned- 
out, bavirig purposely been allowed tt) become overcrowded. They 
are on the whole poorly developed, with haid, stony bark. 

Plot IT . — A plot of 1000 trees, 15 4 acres in extent, fourteen 
years old at Castlefield Estate, on neaily flat land. 

Tapping and Collection. 

Except on plots A, B & H a.ll cuts were started 30” aboveground 
level. 'Papping was carried out as part of the usual routine of the 
plantation and tlie particular dajs sehcted for recoid-mnking weie 
never known be fore bund to the tappers. 

When determinations of dry rubber were made, the latex was 
rapidly coagulated in the cups by addition of a few ccs of a dilute 
solution of calcium chloride and acetic or hydrochloric acid — the re- 
sulting pads of nibber were marked and brought to the laboratory, 
creped in the usual manner, air-dried and weighed to the nearest 
gram. 

*Tht‘ writer desires to express his best thanks to Mr. D. S. Gardner, 
Manager of Castlefield Estate, for permission to make observations, and for help 
freelv given on this as on man> other oerasions. 
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Constancy of Vifld. 


For the first few months, observations on plots A, B, T) & P, 
were made weekly, but it was soon found that intervals of a foitnij^ht 
could safely be allowed— and these were subsetiuently extended to a 
month or more between collections. This was possible as, after the 
initial period of opening up and establishing latex flow had passed, 
the order of merit of the trees on any one plot was remarkably con- 
stant. Although the period of these observations is not nearly long 
enough to prove or disprove the oft-<j noted dictiiiu that “ good yielclers 
remain good yielders” — it is suflieienth long to confirm some recent 
views that for thinning-out, or selectuai, elaborate records are un- 
necessary For practical purpose, the rough method already in use 
on many Estates is sufficient — viz. an iris[jeetiori made twicf or three 
times a year (excluding the wintering season) and the trets marked 
A, B or C according as the cups show a yield above the average, 
or below average. 

The well known effect of disease in infiuencing yield must, of 
course, be borne in mind in such observations. 

Initial and Subsequent Yield. 

Observations were made on plots C, D, E, F & G, on the extent 
to which yield on first opening may be used as an index to subse- 
quent yield. 

On plot C, which gave a poor yield throughout, no connection 
could be traced between initial and suhsetiuent yields. On the other 
plots, the highest and lowest yielders gave marked indications of their 
capacities, but no differentiation between the majority of trees, the 
average yielders, could be made. 

It should be understood that the trees observed were more than 
eight years old; it is not suggested that relatively high or low yielders 
can be picked out in this way on young areas, nor indeed is it sug- 
gested that the observation is of general application to older areas. 

Effect of Exposuhe on Yield. 

As it seemed not impossible that the temperature of the tissues 
below the tapping cut might influence ^ leUl, ohsei vations wine made 
on plots A and B — where simultaneous cliange over whs not in force 
— of the effect on yield of clianges of tajnung sin faces from tlie sides 
of the tree facing the morning sun to those not so exposed, and vice 
versa. 


No changes which could be attributed to this factor have been 
noted. 


Reaction of Latex. 


Observations were made on plots A, C, F G on the reaction of 
the latex as it flowed from the trees. On plots A ^ C litimus paper 
was used, and on F & G methyl red and diethyl red. Of all the 
trees, only four gave markedly acid latex, and were very poor 
yielders. On the other hand many equally poor yielders gave latex 
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of th(^ average pH value, and no relationship between reaction and 
yield could be traced. 

In many cases it was noted that the partly coagulated latex on 
tapping cuts at the end of the period of flow was markedly acid, Mobile 
the latex in the cup was still nearly neutral. This naturally sug- 
gested the cessation of flow might be related to increased acidity, but 
experiments in which a faintly alkaline solution was kept running 
slowly along the cut gave no positive evidence of increased yield. 

Viscosity. 

Rough determinations of viscosity were made in the field with a 
pipette. No close relationship could be established but many poor 
yieldera gave very viscous latex, often of high dry rubber content, 
while no very high yielder gave latex of high viscosity. 

AcID-< ONTAINING CeLLS. 

In 19:1^3 attempts were made to relate the position of cells with 
strongly acid cell-sap (subsequently described by Bobilioff) vis k vis 
the latex vessels, and yield, as it seemed not impossible that the with- 
drawal of fluid on tapping might lead to excretion of acid into the 
vessels. 

No relationship could be traced. 

(tIHTH. 

Although the number of trees and plots is too small for far 
reaching conclusions to be drawn from the application of statistical 
methods, such an ai>plication is not without interest. 

Applying the usual methods to plots A and F, both tapped on 
ha’f the circumference alternate daily, the following figures are 
obtained : * 

TABLE I. 

Plot A Plot F. 

4() trees and 60 trees 

21 collections. 20 collections. 

Mean yield in grams dry rubber - 31.1 t 1.2 21.4 i 1.1 

Standard deviation of yield - 13.2 + *9 116+ .75 

Coeffii. of variability of yield - 41.5 .54.2 

Mean girth in cms. at 30 cms above 
ground level • 187 + 3.0 116 ± 2.6 

Standard deviation of girth - 32.8 + 2,3 28.2 + 1.8 

Coftffn. of variability of girth - 17.5 24.3 

Coeffn. of correlation between yield 
and girth 


.39 + .08 


.55 + .06 
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The careful and extensive work of Whitly^ and La Hue®, in the 
F.M.S. and Sumatra respectively gave lower figures for correlation 

VIZ : — 

Whitby — 1011 trees, seven years old 0.260 ± 0.020 
La Rue— 949 „ eight „ 0.299 t 0.019 

Both figures indicate a positive relationship, but one much too 
small to be, in itself, of practical value. 

In view of these two studies it is surprising to find the idea 
gaining ground in the F.M.B* that yield is closely related to girth, 
and that girth might be used as a measure of yielding capacity. It is 
suggested that this view is based on two recent publications, one in 
the Bulletin of the Rubber Growers* Association,® giving a summary 
results of experimental tapping, the other the work of Bryce Gadd 
in Bulletins of the Department of Agricultuic Ceylon. (Nos. 55 and 
68 ). 


In the former, it is stated : — 

The correlation between the girth and number of latex vessel 
“ rings is so close that for selection purposes the authors consider that 
** it IS sufficient to take the girth measurement at 20 inches from the 
“ ground.” 

In the latter (Bulletin No. 55 p.41) under Suumiary — there is 
**(12) Where selected seed is used, the character girth can be 
^^ised as a basis on which to select trees for thinning.’* 

It is to be feared that not all readers realise that the implication of 
the R.G.A. workers that latex ring development may be used, alone, 
for selection is by no means proved, and in fact meets with dissent 
from those who have done most work on the subject e. g. La Hue 
(loc. cit 581) and Bryce & Gadd (loc cit Bull. No 08 p. 62). 

The proviso of the second quotation is all important; the authors 
were recording yields from the seedling offspring of tme female parent, 
obviously great caution is necessary in applying this result to mixed 
plantations. This need for caution was clearly stated by Bryce A 
Gadd, hut appear to have been overlooked by some ichders. 

To revert to the R.G.A. summary, it is unfortunate that curves 
should have been used to represent the ndatiouslnps investigated — 
as is well known (c.f. Bryce & Gadd liull. No. 68 p 57) they are 
unsuited for this purpose — particularly when the values, taken ns 
ordinates and abscissae are the means of group values, as opposed to 
individual figures. To make this point clearer the data from plots A 
and F may be arranged as follows: — 


1. Whitby— Variation in Hevea bras : Ann. of Bol. SS, 313, 1919. 

2. Li Rue — Striirture and yi«‘hl in If.b. Xreh. f.d. Riih. Cult. 5, 574, 192 1. 

3. Tapping Experiments. Rull. R. G. \, 6, 87, 1924. 




861 


TABLE II. 
Ptx)t A. 
GiIITH in CMS. 

l(K».12o[ 12M «» i n-Kidj 161.18(1 

i 

15 ' :!‘2 38 I 31 

-iJ .30 I 29 

29 
23 
23 
12 


eacli group. lo 27 \24A 26 5 


Plot F. 


Girth in cmb. 



Mean yield i 22 50 

in grauiB | 22 

of indivi- ! 18 

dual treea. j 1? 

i * 12? 


Mean of 
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Excluding irregularities due to working with small numbers, 
both sets of figures, if plotted would give curves of the type of the 
R.G.A. publication, yet, inspection of the tables shows:-- 


Plot A. — If the eleven smallest trees were removed one good 
(38) and three fair yielders (80, 30, 30) would be taken and five 
poor yielders would be left; if the seven largest tl^ees were selected as 
mother trees, three fair yielders (31, 30, 33 ) would be included and 
four high yielders (73, 50, 52, 51) would be omitted. 


Plot F. — If the thirteen smallest trees were removed one average 
yielder t20) would be taken and five (10, 11, 11 12 and 16) poor 
yielders left; if the nine largest trees were selected, four fair yielders 
(18, 00, 23, 24) would be included and three high yielders omitted 
(48, 40 37). 


Selection by girth could therefore hardly be regarded as satis- 
factory either for thinning or breeding. In view of the simplicity of 
the method of making rough classifications of the yielding capacity 
of trees and the ascertained approximate relative constancy of yield, 
there would appear to be little excuse for the absence of yield 
records from areas of tappable age. 


On immature areas thinning has, up to the present, been con- 
ducted tm appearance (which includes girth) and considerations of 
space, and no better alternative has yet presented itself. 


So far as the writer knows it has not yet been shown that there 
is a close cor relation between girth and latex>ring developing at say, 
3 years and that at 5 years, La Rue (loc. cit p. 577) has in fact, 
brought forward indirect evidence to the contrary. Until such cor- 
relation has been shown to exist the usual method of thinning must 
be realised to be empirical (although necessary) and the selection 
of high yielders on immature areas by girth mea8ui:ement8 to be 
hazardous. 


Yield, an inheuknt ( haractku ? 


Bryce and Gadd have studied the rates of change of girth latex 
ring development, bark thickness and yield from one year to the 
next. Their result are summarised as fellows (Bull. No. 68 p.69.) 


“ The three characters — girth, cortex thickness, and number of 
latex vessel rows — are so interlinked that a change in one is ac- 
companied by a corresponding change in the others. Any increase 
in the rate of growth results in an increase in cortex thickness, num- 
* her of latex vessel rows, as well as in girth. Increase in the rate of 
e 
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growth does not, hovvevoi, result in increased yield. Increase in 
yield ndust, therefore, be considered to be mdepeudant of the growth 
rate.” 


“ QiiowTH AND Yield.” 


‘"It is not generally recognised that increase in yield is indepen- 
“ dent of increased growth and conversely that increased growth is 
“ not necessarily accouipanuMl by increased yield. These facts are 
“ important in th^ir bearing on estate practice in that methods of 
“cultivation directei toward encouraging increase in growth do not 
“ necessarily rtisnlt in increase in yield. Where increase in yield 
has occurred following such methods of cultivation, it must be 
“ considered as a direct effect of such treatment on yield, rather than 
“ an indirect effect through any increased growth that may be 
induced.” 


“ Estate cultivation consists principally of working the soil 
“ and manuring, and the direct result of this treatment is increased 
“ growth. With regard to other crops, such as tea, coconuts, and 
“ cocoa increased growth thus induced results in bigger crops, but 
“ the nature of the crop is in these cases vastly different to the crop 
“ in the case of rubber. In the case of tea the crop is the leaf, and 
“ the more vigorous the more abundantly leaf is produced. In coco- 
nuts and cocoa the crop is the fruit which consists mainly of food 
“ materials manufactured by the leaves. The rubber crop, however, 
“ is derived from the latex, and though the function of the latex is 
“ still unknown, its value to the tree appears to be small, as the loss 
“ occasioned by tapping does not greatly diminish growth. There is 
“ then no apparent connection between latex production and growth. 

it 


It has been shown that those trees which during 

the course of these investigations have niiide the greatest percent- 
a.ge increases in girth are not in general the trees which have given 
the greutest percentage increases in vield, tlie coefficient of corre- 
“ lation for these characters being-i- .03 i .Oof. If increase in girth is 
regarded as a measure of growth a'*tivity, then increase in vield 
‘ cannot be ascribed to the same cause.” 


“ Of the many inannrial experiments carried out on rubber no 
“ one experiment, to the knowledge of the writers, has indubitably 
provjd that the application of manures has increased the yield of 
rubber That the application of manure increases the growth and 
general vigour of the trees is undoubted, as it is possible to distin- 
guish manured from unraanured fields at a distance by their gene- 
“ ral appearance, manuring probably promotes also a more rapid 
regeneration of the renewing cortex, increase in cortex thickness 
being interlinked with increase in girth. Manuring therefore 
maintains the general vigour of the trees, but there is no evidence 
“ that it increases the yield.” 



“ These observations lead to the conclusion that yield is inde* 
pendent of vegetative vigour. Yield is an inherent character ; a 
tree is, in general, born a good yielder or a bad yielder, and no 
speciai cultivation or treatment will convert a poor yielder into a 
good yielder. It is possible, however, owing to disease or to uri' 
favourable conditions that high yielders may become mediocre or 
even poor. Cultivation in estate practice should, therefore, be 
directed toward the maintenance of the tiees in normal conditions 
of health and growth, to enable them to give the greatest yields that 
their inherent character renders possible.*' 


Grantham’s more recent publication^ has supplied a case in 
which manuring has largely atfected yield. 


The writer cannot agree that a clea» case for yield as predomi' 
nantly an inherent cbarach'r has been made out from the observations 
of the authors quoted. Irrespective of the function, if any, of latex, 
the all important point would appear to be that “ yisld ” on tapping 
is an un-natural event and not a function of the tree at all, (a point 
stressed elsewhere by Bryce and Gadd) as it would be if the bark was 
destructively extracted for rubber. Actually, Bryce and Gadd have 
shown that growth results in a proportionate development of latex 
rings and therefore presumably of rnhhvr tr it Inn the baik. Yield, as 
an un-natural event, may be expected to be the result of the inter- 
play of a number of factors, some inherent and otheis accidental. 


The result of growth may well be to change some of these fact- 
ors in a direction favourable to increased yield and others in an ad- 
verse direction. To give an example, it seems reasonable to suppose 
that the cessation of flow of latex is influenced by reduction of pres- 
sure in the tree brought about by excess of transpiration over absorp- 
tion, in which case the flow may cease earlier or later as transpi- 
ration 18 more or less vigorous. t Now a rapid increase of girth may 
be connected with a rapid increase of leal surface and vigorous trans- 
piration but a relative lag in absorjition, due eiliier to a lag m root 
ilevelopment, or more likelv, to lack of immediatelv available water; 
given such conditions there mav be earlv cessation of flow wdnch 
may result in stationary yield but increased girth. 


It should be clear that the question of the nature of yield is not 
merely an a/*aderaic one. If environment earls or current, cun to an 
appreciable extent directly modify yield, then increases of yield bv 
beneficial changes of environment should be a possibility on existing 
areas and the discovery of methods of bringing about such beneficial 


Granlhiim Manuring Experiments on Ile\ea. Areli f. il. Hub Cult oOl, 

1924. 

t e.f. Sharpies, M.A.J. 315, 1924, who mentions ohservation that 
flo^v eontinues longer on damp mornings than on dr> ones. 



changes tjecornee a problem of even greater importance than it would 
be if the vigour of the trees alone was concerned. 


W Ta1*J»IN(1. 


Experiments wil h girdling cuts planned for the Brown Bast 
Investigation Comm it tee and earned out on Castle ton Estate'^ 
had shown little damage to the trees provided the interval between 
tappings was one day or more, while the yeld obtained under such 
conditions was promising. It seemed worth while to continue ex- 
periments wiih long cuts and on plots C. D. E. G & H this was done. 
For convertience two opposite V-s» each aver half the circumference* 
were used instead of the full spiral. 


Plot C \ — There were 1)0 trees tapped on one quarter daily, and 25 
trees on a double V twice a week. After more than a year of tapping, 
yields were still so low that this plot was abandoned. Excluding the 
wintering period, the mean yield per tapping per tree from the daily 
tapped trees was Id ccs., while that from the double V trees was 88 
CCS. Taking the number of tappings per year as 350 daily and 300 
twice weekly the yearly yield would be 455 cos and 380 ccs. respec- 
tively, while the relative quantity of bark removed would be as 
87 : lOQ "assuming that the amount removed at each tapping was 
the same On this particular and very bad area oomparison with 
alternate day tapping on a single V would probably be more favour- 
able to the double V. 


The renewal of bark on the double V trees was better than on 
the trees tap|>ed daily. 


Plot D . — Tins plot had rather a chequered career. The trees 
were all tapped for 8 months daily on tlie double V to establish 
a basis for comparison, then divided into two groups and tspped for 
17 months on the double V once and twice weekly respectively, 
two groups were then sub-divided, and alternate trees of the first 
group tn))ped weekh on one V and two V-s, while those of the second 
were tapped twice weekl> on one or two V-s. 


After 7 months the intervals were reduced and the groups tapped 
alternate daily and daily respectively for two months. 


Renewal has l>eon that normal to this field. 


Results were as follows : — 


* Recorded hv Sharpies and Lamhourne in this Juumal XII Noe. 9 and 10 
1024. 



TABLE III. 
Plot D. 
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Plot E , — This plot wd.3 tappad for nineteen months twice a 
week on the double V — half the trees were then tapped on one V 
only while the remainder were continued on the double V, both 
groups being tapped twice weekly. As on plot F owing to the poor 
quantity bark and poor yield, bark consumption was high. Renewal 
has been the same as on Plot F i. e. fair. 

Results of dry rubber determinations are : — 

(See Table iV on following page.) 

Again it is clear that the long cut has had no special effect. 
The close approximation of the mean yield per unit of bark removed 
to that for plot F. (‘21,49 grs.) tapped alternate daily is noteworthy. 

Plot (r. — This plot was tapped daily on the Double V for 
twelve months in an attempt to provide material for the study of 
incipient brown bast. Unfortunately only one case developed. 

The yields of latex and dry rubber were at first similar to those 
of plots Fj & F — allowing for bark removed but the concentration of 
rubber rapuUy fell from 35- 38% to 19-21% while the volume of 
latex remained steady. The renewing bark after 10 months showed 
a number of small burrs which are developing with signs of Brown 
Bast in the surrounding tissues. 

Plot H , — This plot vras divided into T) groups of 200 trees, each 
group being tapped once every 5 days. The latex was bulked and 
treated in the usual estate routine. 

Results are given in table T. 

(See Table V on following page.) 

Bark renewal is remarkably good, and the trees have not suffered 
from bark nffVctions, It will be noted that additional help had to be 
given to the tapper to enable the latex to be brought to the factory at 
the usual time. 

Bark consumption as may be seen was high, (at the rate of 
approximately i inch per month) due to drying out of the bark 
between tappings. If drying out is neglected and bark consumption 
taken at 4/5 that of alternate day single V, the results from plots T) 
and E would give an expectation of 4/5 the yield from alternate day 
single V -actually, the yield on the latter system from the yield is 
given at 425 — 450 lbs. of 1st latex rubber, and the result for Sep- 
tember- Decern her 1923 shows that the yield from alternate day tapp- 
ing is certainly not greater than that from the double Y. 

This suggests that the longer cut has here had a physiological 
effect just as it appeared to have on Castleton. Increased duration of 
flow is a marked characteristic of this plot. 



Tree 

86 » 

TABLE IV. 

Plot A. 

Msan of 11 collactions 

Mean of 13 colleotions 

No. 

2 spouts. 

2 spouts. 

1 spout. 

1 

71 


29 

181 

125 


3 

61 


31 

4 

16 

10 


5 

41 


26 

5 

29 

25 



108 

101 


H 

87 


28 

9 

33 

40 


10 

66 


38 

11 

18 

18 


12 

50 


29 

i:i 

101 

116 


14 

50 


22 

[3 

45 

13 


10 

125 


70 

17 

10 

86 

6() 


17 


17 

19 

35 

29 


20 

105 


94 

21 

18 

14 


‘>>2 

0(» 


17 

20 

00 

28 


21 

18 


T 

25 

26 

11 

07 

19 

21 

27 

21 

14 


28 

18 


18 

29 

52 

.53 


00 

29 


14 

01 

70 

87 


02 

01 


13 

00 

10 

12 


34 

108 


16 

05 

19 

14 


06 

00 


17 

07 

01 

01 


08 

07 


10 

09 

21 

11 


40 

... 15 


23 

41 

96 

108 


12 

60 


29 

18 

00 

04 


14 

27 


13 

45 

02 

01 


16 

28 


16 

47 

33 

29 


18 

50 


29 

49 

55 

102 


50 

02 


13 

51 

45 

40 


52 

10 


9 

50 

40 

37 


54 

58 


22 

55 

23 

23 


56 

58 


16 

57 

12 

13 


58 

23 


14 

59 

15 

13 


(lO 

10 


6 


1417 1001 

1289 

710 

Mean yield per Iree 17.2 ^44.0 

42.9 

24.6 



TABLE V, 
Plot B. 


Month. 


1 

1 

i Ywar. 

i 

No. of 
tap- 
ping 
days. 

No. 1 
latex dr > 
weight 
lbs. 

Yield 
per tap* 
piug lbs. 

Remarks. 

April 


1922 

15 

5 

3.5 

; One cooly only. 

May 

- 


JO 

JJJ 

11.1 

! do. 

June 

- 


80 

4JJ 


do. 

July 

. 

»♦ 

80 

482 

16.0 

do. 

August 

- 

' >f 

1 JO 

i 625 

17.5 

' do. 

September 

- 

' »» 

j 80 

1 558 

16.6 

do. 

October 


>» 

27 

472 

17.5 

do. 

November 


1 *» 

24 

: 458 

19.2 

do. 

December 


1 

»» 

28 

i 448 

19.0 

do. 

January 


1923 

26 

' 457 

17.6 

do. 

February 

- 

** 

23 

i 870 

16.1 

do. 

March 


! ’’ 

26 

365 

14.0 

do. 

April 


»* 

24 

1 339 

! 14.1 

do. 

May 



21 

307 

14.6 

do. 

June 



25 

89 : 

15.6 

do. 

July 



JO 

420 

14.0 

do. 

August 



22 

324 

14.7 

do. 

September 



23 

291 

12 6 

Ordinary tapping round. 
Experiment Stopped. 

October 


*1 

26 

345 

18.2 

do. 

November 


»» 

24 

341 

14.2 

do. 

December 

. 


26 

i 420 1 

' 16.1 

do. 

January 


1924 

28 

812 j 

29.0 

Experiment conUi. 1 
extra cooly to collect. 

February 


11 

27 

750 

27.7 

do. 

March 


11 

29 

580 

20.0 

do 

April 

- 

»» 

24 

492 

20.5 

do. 

May 



29 

621 

21.4 : 

do. 

June 


If 

28 

698 

21.8 ; 

do. 

July 

- 

>1 

80 

700 

2J.8 i 

do. 

August 

1 


26 

551 

21.2 

do. 

September 


i 

27 

601 

22.2 ! 

do. 

October 


1 '* 

27 

658 , 

24.4 

do. 

Novemlmr 


If 

27 ! 

655 i 

24.3 

do. 

December 


11 

29 

733 ‘ 

25.2 

do. 

January 


19^1 

27 

740 ! 

27.4 

On jMn>. 1st 10’* lap- 
ping surfa(‘<‘ remaining. 







18 ' having lMH*n rennived 

February 

- 

If 

23 

374 

24 9 I 

do. 

March 

- 1 

If 

31 

728 

28.5 

Wintering heavily. 

April 

I 

1 

If 

29 

G77 

23.3 

do. 

May 


»f 

27 

755 

27.9 

do. 

Total yield 

from 2 Vs 

11,225 



Mean yield per acre per 

i 





annum 

506 j 
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Oth$r Plots. — Two similar plots were started on other estates, 
one on 9 year old rubber on flat land gave yields equal to the average 
of field aher a month*8 tapping and maintained these yields for 6 
months. 

The other on 5~-6 year old rubber on flat land gave very low 
yields, and the experiment was stopped. 

Discussion . — The results given above suggest that there is no 
commercial future for tapping methods involving long cuts and long 
intervals; even if there is a compensating increase of flow, drying out 
leads to too rapid consumption of bark relative to latex obtained. 

Prom the theoretical view point, however, there are indications, but 
no more than indicacione, that may be of some importance. Rum- 
marised we find that plots D (fe P on hilly, somewhat washed 
land gave yields roughly proportional to the length of cut and fre- 
quency of tapping —while the yields on Plot H, Castleton, and 
another estate, all on flat land, strongly the suggested yields under 
this system were greater than the theoretical. 

This would seem, in the first instance, to point to water-supply 
as a limiting factor in production ; if this can be confirmed by work 
on these, and other lines, many pu7//Jing problems might be solved, 
while ifc is needless to stress the practical results that might follow. 

Sttmmauy. 

The possible connection between a number of factors and yield 
is discussed 

The question of yield as an inherent or individual character il 
discussed. 

The results of tapping at long intervals with long cuts are given. 


Received for ptcblicaiion l8th August 



eAL0Pt2)Ge)NlUM MCeUNGlOES. 

By J. N. Milsum anp E. A. Cuiitlbii. 

I N Circular No. 4^24 “Cover Plants in Malaya,’* published by the 
J)(>partiiient of Agriculture, reference was made to this com- 
[laratively new cover plant, and the following notes are written 
in view of the interest shown in this introduction. 

Calopoifoniurn Mmmnoidcs, Desv. is a native of tropical America 
but has become established on the East Coast of Sumatra and in parts 
of Java. Its vigorous growth amongst ‘ lalang’ being noticed in 
Sumatra, a trial was made in 1922 to ascertain its value as a cover 
crop in young rubber areas in that country (l). Since its employ- 
ment as a cover plant, Calopogonium has become very popular on 
estates in Sumatra and has been planted to a less extent in this 
country. In this connection it is of interest to note that at least two 
Ollier herhaceouto plants indigenous to tropical America have now 
become widely distributed in the Malay Peninsula, these being the 
the Sensitne plant, Mimosa pud ica, and the wild Passion flower, 
PasHi flora foeUda. 

Seed was obtained from Sumatra in September, 1924, by the 
Department of Agriculture and the observations recorded are based 
on experience with this plant during a comparatively short period 
only* Several estates, employing this cover, have been visited and 
the opportunity taken of observing it, where planted over large areas, 

Descuption, — A vigorous creeping herb, forming a mat of foliage 
li feet or so in thickness over the soil. The tendrils have a strong 
twining tendency, ascending in a left hand direction. Length of 
stems 3-10 fe(‘t, forming roots below each node, stems succulent, 
witii brown hairs. Stipules triangular, length 2 to 1 millimetres. 
Leaves trifoliate, leaflets J - o niches long, 1-4 inches broad, hairy 
on both sides, oval, with round or w^edge-slinped base and obtuse apex 
having a smalJ nerve point. Flowers in racemes, 1 - 4^ inches long 
covered with brown hairs, small, pal(‘ blue, from 4-12 on a raceme 
produced m great profusion. Pod 20 - 40 millimetres long, j - 5 
rnilliinetres broad, den.sely covered with brown hairs, 4-8 seeds. 
Seeds small, flattened, brown in colour with thin seed coats. 
Approximately 33, ()()() seeds weigh one pound. 

According to Keiicheniiis (2) this Jegume is known in Java as 
“ Katjang ascre,” 

Propaqnlum —Seed may be broadcasted on land that has been 
lightly changkolled but more satisfactory results are obtained by 
sowing in row's, about three feet apart. In the latter method about 3 

(1) Arch iff voor dc HiihiaMniilliirc, Mci 1924, p. 200. 

(2) Mc(ledccling<*n van hel Procfstalion voor 'rhoc. No. XC. 
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Calopogonium mucunoides 
Reduced. Showing flowers end penis. 
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lbs. of seed are reqnired to sow an acre. Germination is encouraged 
by soaking the seeds in warm water immediately before sowing. 

Oil undulating land that has recently been opened and bunded 
or SI U-pitted, good results are obtained by sowing the seeds fairly 
thickly in lines on the * spoil* obtained from the pits or on the sides 
of the bunds. The seeds commence to germinate within 5 days from 
sowing and in three months the growth is sufficiently strong to assist 
materially in holding up the soil supporting the bunds or that from 
the silt pits As the plants age, the growths spread outwards and 
become attached to the soil by means of the roots which are thrown 
out at each node. The plant may be propagated from cuttings but 
this method is not recommended, as in the field a large percentage of 
fa* ill res occurs owing to the cuttings, which are usually very succu- 
lent, drying out. 

Habit,- -Calopogonium is stated to be intolerant of shade and is 
useless as a cover plant for old rubber areas Its value lies in its em- 
ployment as a wash preventative on newly opened undulating land, 
planted with such crops as rubber or oil palms. It is also likely to be 
ot permanent value under coconuts, though the writers so far have not 
seen it used extensively for this purpose. Calopogouium is being used 
successfully on a small area at Castleton Government Plantation, in 
the Ljwer Perak district, planted with ten year old coconut palms. 
The legume has completely covered the land in six months time from 
sowing and it appears to thrive well on the alluvial clays of this 
coastal district. A fair cover is formed after three months from 
sowing when flowering commences. Seeds are produced within a 
further three months. By this time a dense luxurious cover is form- 
ed, through which few weeds are able to penetrate. The growth does 
not appear to diminish but remains a dense mass of stems and leaves, 
resulting in a most effective cover over the soil In addition the laud 
is kept in a moist condition and enriched with a large amount of 
humus matter. 

Dr. de Jong, Director of the A.V.R.O S. Experimental Station, 
Medan, reports a disease attacking Galopogonium in Sumatra but so 
far this does not appear to be experienced in this country. 

The stems of the plant remain succulent and there is unlikely to 
be any danger of fire occurring during dry weather as has been re- 
ported in the case of Giant Mimosa {Mimosa invisa.) 

The plant is a very profuse seeder and natural reproduction 
takes place freely where there is sufficient space for the seedlings to 
thrive. 

As far as the writers aie aware no seed is harvested for sale at 
present in this country. Supplies of fresh seed are, however, im- 
ported regularly from Sumatra. 


Beceived for publication 11th July 



PORMie AeiD VERSUS AeETie AeiD AS A 
eOAGULANT. 


Hy B. J. Eaton. 

O WING to recent interest in and enquiries received concerning 
the use of formic uctd in piace of acetic acid as a coagulant for 
lievea latex, in tlie preparation of rubber, the following re- 
sults and observations on e\ penmen is earned out by the writer about 
ten years ago and published in Bulletin No. 27. “ The Preparation 

and Vulcanisation of Plantation Rubber*’ (Pages 232 — 233 ) may be 
of value. 

The table below, abstracted from the above publication, gives the 
rate of vulcanisation and tensile figures for samples of fast curing 
rubber (Slab) coagulated by means of the minimum amount of 
formic acid (1.0 ozs. of a 5 per cent, solution of formic acid per 
gallon of standard latex) and also with an excess ot the acid equiva- 
lent to 3d per cent, above the minimum. For comparison, the 
figures for a sample coagulated with the mmimum amount of acetic 
acid (approx 3 ozs. of a 5 per cent, solution per gallon of standard 
latex) are included. 



Optimum 
time of 

Breaking 

Load 

Elongation 
at break 

Tensile 


(Kilos sq. 

(Original 

Product, 

Reference No. 

cu re. 

Hours. 

m.m.) 

(a) 

lGngth=10()) 

(b) 

(a b) 

163.8 lA. 

... li 

1.50 

991 

1486 


Kbl.SdBl toS 12.B,1 ! -ll 1 3S “1.53 1)32—1003 1338—1508 
103 S.l.B. -S.3.B, ... l{ 1 13— J.IO 057— OSi; 1390“*1409 


Sample A is the control sample coagulateil with acetic acid ; samples 
HI (ten samples) are those coagulated with the minimum n mount of 
formic acid ; samples H (three samples) are those coagulated with 
53 per cent, excess of formic acid. 

Tlie figures show that tlie rate of vulcanisation of the samples 
coagulated with formic acid compared with that of the acetic acid 
coagulated sample (Note — Many other acetic acid ctiagulated samples 
give similar figures) are similar, while the figures for tensile strength 
are also equivalent. 

Formic acid, which is a “ weak ’* organic acid, is not likely to 
affect adversely the keening qualities of the rubber or to have any 
other deleterious effect on the rubber. 

It will also be seen that only about half the quantity of formic 
acid, compared with acetic acid, is necessary. 

Results have been published by other investigators which show 
different proportions of formic acid compared with acetic acid, but 
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these differences are probably due to the strength of the original 
formic acid employed. The strength of the formic acid used in the 
above experiments was determined by titration. 

The “ technical ” or commercial formic acid on the market is 
frequently below 100 per cent stiength — a well known commercial 
acid sold being of 85 per cent strength, whereas commercial glacial 
acetic acid is essentially of 100 per cent strength. 

The results show that, if formic acid of. 100 per cent, strength 
can be purchased locally at less then twice the cost of acetic acid, it 
is mure economical than acetic acid as a coagulant. An acid of 80 
per cent, strength would have to be less than 1 G times as expensive 
as acetic acid to render its use economical. 

In purchasing formic acid, buyers should first obtain a guarantee 
of its strength from the sellers. In the case of glacial acetic acid, the 
term “ glacial” is a technical or trade name which indicates that the 
acid IS essentially 100 per cent. No similar term is used, in the case 
of formic acid, to indicate its strength. 

Recent comparative prices quoted for glacial acetic acid, acetic 
acid (80 per cent.) and formic Acid (85 per cent.) in England are 
J6i)7, and £48 per ton respectively. 

At these prices the formic acid is much more economical than 
ac(*tic* acid. 

An interesting point in connection with the above market prices 
is that glacial acetic acid is more than 50 per cent higher in cost than 
80 per cent acetic acid. Even with the extra freight on 20 per eent 
of water, it would probably be more economical to import 80 percent 
acetic acid (pure) into Malaya for estate use, than to continue the 
importation of the pure glacial acetic acid. 

Buyers should however obtain a guarantee of the strength of the 
acid from selleis. 


Raceived for publioation 2nd July 1925. 



TH£ JAMAl&AN OR GROS MI^HBU BAiVAiVA AND 
THE PISANG BMBUN OP MALAYA 


C COMMUNICATIONS have been received by the Department of 
J A'^riculture from the West Indies in which it was asked 
whether the Jamaican or Gros Michel banana is grown in 
Malaya. These enqniriBS were made because the Gros Michel 
variety in those islands is attacked by Panama and other diseases, and 
efforts were being made to introduce and also to breed strains resis- 
tant to disease. It may be mentioned that the Gros Michel 
variety forms the bulk of the banana export trade from the British 
West Indies and Central America. 

The writer believes that the Malayan Pisang Embnn is the same 
as the Gros Michel banana of the West Indies. Although it has not 
yet been possible to compare the local and West Indian forms side by 
side, still from a knowledge of the bananas in both countries, he is of 
opinion that if they are not identical, they very closely resemble 
each other. 

Fawcett in his book “ The Banana, Its Cultivation, Distribution 
and Commercial Uses ” states that “ an improvement on the ordinary 
fruit occurred in Martinique, and eighty years ago M. Jean Francois 
Ponyat, although he may not have been the first to notice it or the 
first to propagate it, was yet sufficiently alive to its importance to 
introduce it into Jamaica. This variety, called at first the Pouyat 
banana, or the Martinique banana, has become the only one that is 
cultivated in Jamaica, Costa Rica, and elsewhere for export, and is 
known now as the Jamaican or Gros Michel banana.” 

In common with many other Malayan vaiieties the origin of 
Pisang Ernhiin is unknown; still, it is unlikely that it was introduced 
from the West Indies, 

The Malays grow another distinct variety of banana which is 
quite green when ripe and which they term Pisang Embiin Lumutor 
Pisang Masak Hijau — this is sometimes incorrectly referred to as 
Pisang Embnn, 

Pisang Embnn, which is a variety of Mnsa sapientnm, is 
grown commonly in native gardens for sale in the local 
markets. The plants are 15 to 20 feet tall and produce in good 
soil, large hunches of fruits with 9 to 12 ‘hands.* Each ‘hand’ in a 
bunch is closely packed with 15 to 20 fruit? w^hich ripen very 
evenly. The ripe fruit is 6 to inches long, li to 1-J inches 
in diameter, and bright yellow in colour. It is 3 to 5 angled, 
but the outer fruits of a ^hand’ are, as a rule, more distinct- 
ly angled than the inner ones. The skin is tough and fairly thick. 
The flesh of the fruit is seedless, cream-coloured, sweet and of 
good flavour and consistency. Rarely a round dark-brown seed 

‘Pisang* is the Malay word for banana and ‘Embnn’ for dew. 



occurs in a fruit ; this phenomenon was also noticed by the vri iter in 
the Gros Michel variety in the West Indies. 

Although the Pisang Euibun variety is cultivated in small areas 
throughout the country and is a favourite market variety no rt ports 
of damage done to it by diseases have been received b> the Jb^part- 
ment of Agriculture, still diseases may be present, but owing to the 
relatively small area planted and the low commercial value ot the 
crop these have not been investigated. 


W. N. S. 


Received for puhltcaiion Kith Apiil ]9‘^5. 



Publications of the Department of Agriculture. 


The following publicationn, except those out of print, may be obtained on application to the 
Ofhce of the Secretary for Agriculture; and the Malay States Information Agency, 88, Cannon 
Street, E.C, London. 

A remittance to ccjver the cost should accompany applications; otherwise the Journals will 
be sent by post, Cash on Delivery, where that system is in force. 

1 . The Agricultural Bulletin F.M.S. 

Vols. r-IV (191:M(;) VIII k IX ( 1920 * 21 ) price $5.00 per volume. 

Vol. V (1917) Nos. 1, 2, 3, 5 & 0 „ 2.50 per set. 

„ VI (1918) „ 1, 7,8cU2 „ 2.00 „ 

VII (1919) „ 2-0 „ 4.50 „ 

2 . The Malayan Agricultural Journal (continuing the Agricultural Bulletin). 
Published monthly. 

Vol. X (1922) Price $5.00 per volume. 

,, XI (1923) Price $5.00 per volume or 50 cents per single number. 
„Xir(l92^) 

Back fiamhern of Voh, I —X mill not he sold singly, 

3 . The Handbook of Malayan Agriculture, price $1.00. 

Current numbers of the Malayan Agricultural Journal and the Handbook may be purchased 
at the Railway Bookstalls and llranches of MesHrs- The Federal Rubber Stamp (’o, 

4 . Special Bulletins. 

1. Notes on Tonnes Gestroi and other species of Termites found on Rubber Estates 
in the Federated Malay States, by H. C. Pratt, Government Entomologist, 
1909, 20 cts. 

2. Root Diseases of Hevea Bramlienuis, by W. J. Gallagher. 

3. Observations on Termes OeHroi as affecting the Para Rubber Tree and 
methods to be employed against its Ravages, by H. C. Pratt, Government 
Fntomologist, 1910, reprint 1916, 2i» cts. (Out of Print.) 

• 4. A Lepidopteroiis Post of Coconuts, Brachartona cMoxnntha, Hamps, by 

H. C. Pratt, 1909. 

5. The Extermination of Rats in Rice Fiislds, by W. J. Gallagher, 1909. 

6. Preliminary note on a Branch and Stem Disease of Hevea Brastlienms^ by 
W. J. Gallagher, 1909. 

7. Coffea Robiista, by W. J. Gallagher, Government Mycologist, 1910, 20 cts. 

8. The Cultivation and Care of the Para Rubber Tree (in Malay) 1910. 

9. Die-Back Fungus of Para Rubber and of Cacao, by K. Bancroft, 1911. 

10. A Lecture on the Para Rubber Tree, by W. J. Gallagher, 1910, 

11. Coconut Cultivation, by L. C. Brown, 1911. 

12. Padi Cultivation in Krian, by H. C. Pratt, 1911. 

13. A Root Disease of Para Rubber, Fames Semitostus, by K, Bancroft, Assistant 
Mycologist 1912, 20 cts. 


C = Cancelled 



THE 


Malayan Agricultural Journal. 

Vol. XIII.] SEPT., 1925. [No. 9. 


BCD-GRAPTIIVG. 

I N the current number of the Archief Dr. Hensser continues his 
records of the “ Experimental tappinf^ on Hevea hnddiiij>8’* of 
which the first and second series were published in January and 
July last year. 

Although the present publication deals with a limited number of 
trees, the results are of the greatest interest and justify quotation in 
full. 


The clones dealt with in this paper are Avros 33, 3G, 50, 52 and 
80 — further communications are pioinised giving the results of tap- 
ping the other approved clones mentioned in the former reports. 

To quote from Dr. Heusser : — 

^'Period of tapping , — The first tapping took place in the spring, 
the second in the autumn of 1923 In the beginning of 1924 alter- 
nate monthly tapping was started and this system has been continued 
up to the present time. Beginning with the third tapping, as a rule, 
the buddings were tapped for !C5 consequtive days, which works out 
at 150 tapping days per year. 

Tapping cut , — The left cut over half the circumference and 
the angle of 30^ remained the same. 

Height of tapping , — The second, third and fourth tapping of 
clones 33 and 50 was continued on the tapping panel of the first 
period, which started at a height of 50 c.M. above the union of scion 
and stock. With the fifth period the panel was changed to the oppo- 
site side at a height of 1 M. In the case of clones 86, 52 and 80 the 
change to 1 M. was made immediately after the second tapping period. 

Bark consumption — Care was taken that the bark consumption 
on an average amounted to 4.5 c.M. (If”) per period of 25 days, i.e. 
27 c.M. (loi”) per year. 

Tappers . — The buddings were tapped alternately by two mode- 
rately good tappers, who were trained by ns. 

1 Arch v.d. Rubber otiiltuur— JX No. R, p. 689, 1925. 
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** Determining the producti(yn.—Th^ latex was coagulated in the 
cup, the ooaguiura pressed out by hand and fixed on a piece of wire, 
bearing a zinc label with the number of the tree. After the comple- 
tion of a tapping period the whole production of each budding was 
worked up in one piece of crepe, which was numbered and weighed 
after drying. The average yield per tapping was calculated from the 
monthly total weight. In this way the supervision of the experi- 
mental tappings was considerably simplified. 

The tables . — In the tables the average yields per tapping for 
each period are given in grams of dry rubber. For the sake of Com- 
pleteness the averages of the first tapping are also given. Further the 
average yield per year and per tapping of the last six tappings, cover- 
ing one year, is given. For most of the buddings from clones 38, 50, 
52 and 80 this is the 6th year of life ; for clone 36 it is from 4i 
till 5i-. 

The circumferences of the buddings at a height of 1 M. are also 
inserted in the tables, because they are to some extent a criterion for 
the circumstances in which the trees are growing, 

(See following tables.) 

II. The Yields. 

The yield of the buddings increases quickly with the increase of 
age, a feature also shown by ordinary seedlings of the same age. 

Comparing the yields during the months of January or 
February 1924 with those of the same months of 191*5, we see that 
the yields of clones 86 and 50 are rather more than doubled, and 
those of clones 83 and 52 nearly doubled. The yield of clone 80 
however increases remarkably slowly as compared with the other 
clones, notwithstanding its vigorous growth. 

As to the yield of the individual buddings, tree No. 13 of clone 
60 reached the highest yield in the month of March 1925 with 48.76 
grams per tapping. The other buddings with a circumference of 
more than 70 c. M. are not much behind tree No. 13 and it seems that 
they will become equal to the mother tree. 

The correlation between trunk circumference and production 
is shown clearly. As a rule deviations may be explained externally. 
For instance tree No. 21 of clone 50 with a low branching and tree 
No. 16 of clone 33, which was damaged by wind, have a trunk cir- 
cumference which is too large in proportion to the crown (the part of 
the tree which really matters). Disturbances in the production also 
occur during the months of February, March and April, the wintering 
period of Hevea on the East coast of Sumatra. The larger yields of 
some of the buddings from clones 33 and 50, when the height of 
tapping was changed from 40 c,M. to 1 M, must not be wrongly 
interpreted ; the time of changing the height of tapping coincided 
with the wintering month March and the normal production month 
May. 
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“ No influence of the stockionttfaeiprofluction of the buddings can 
yet be detected from the tapping results. 

Regarding the yielding power of the individual clones during a 
whole year* April 1924 — April 1925, or March 1924 — March ll‘25 
respectively the following comment may be made. 

Clone f33 . — The average yield of the 11 buddings from this clone 
which were tapped, amounted to 14.9^^ grams of dry rubber per 
tapping, the average circumference being 52 c.M. 

The production during the whole year, which is with exception 
of two younger trees, the 6th year, was 2.29 K G. per tree, the total 
of tapping days being 156. 

The average yield per 10 c.M. circumference is 2.84 grams per 
tapping. 

Leaving out of account trees No. 8 and 22 which are younger, 
the average yield per tapping is 16.8 grams and the yearly production 
2,54 K.G. 

Clone 86 , — The 12 buddings from this clone on an average pro- 
duced 11.1(1 grams of dry rubber per tapping per tree in the dj-oj 
year, the average circumference being 60.25 c.M. The trees were 
tapped on 128 days only, so the yearly production per tree amounted 
to 1.13 K.G. only. Expressing the yield per unit of circumference 
a figure of 2.22 grams per day per 10 c.M. circumference is attained. 

Clone 60 . — Of 10 buddings of this clone tapped during the year 
April 1924 — April 1925 seven were in the sixth year and three about 
1 year younger. The average yield per tapping and per tree was 
20.11 grama of dry rubber, the average circumference 64.7 c.M. 
With 156 tapping days a yearly production of 3.14 K.G. rubber per 
tree was attained. 

Per 10 c.M. circumference the yield amounted to 3.11 grams. 

If in calculating the average yield trees No. 1, 11 and 24 which 
are younger, are not included, the averages per day and per year are 
21.59 grams and 3,82 K.G, 

Clone 52 . — The average yield of the 11 buddings from this clone 
was 12.98 grams of dry rubber during the 6th year, the average 
circumference being 60.9 c M. For the whole year, 154 tapping days 
this means a production of 2.0 K.G. per budding. 

Per 10 c,M. ciicumference a yield of 2.13 grams is calculated. 

Clone 80 — The 9 buddings from this clone produced 13,04 
grams of dry rubber per tree and per day, on an average circumference 
of 68.3 c.M The production in one year with 154 tapping days 
is 2 04 K.G. per budding, and the daily yield per 10 c.M. 
circumference 2.06 grams. 
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“III. CONSIDKRATIONS IN CONNECTION WITH THE BUPDINa 

Problem. 

Yield.- -Tke yield of the clones is better than we expected. A 
well kept up plantation of seediinf^s from selected seed of the same age 
produced 8 grams per day, the tapping system being the same. 
Clone t50, now our best, produces times as much, notwithstanding 
the fact that the buddings were tapped at a height of 8G c.M. and the 
seedlings lower than oO c.M. 

Growth . — The growth of the crown and trunk leaves nothing to 
be desired ; the buddings have becom#^ true rubber trees, showing the 
characteristics of the mother trees. Mea-^ure men ts of the circum- 
ferences show, that clone oO is the most vigorous grower, (Uones 80, 
53 and 36 follow in this respect ; clone 33 grows a little more slowly. 

The union of sewn and stock, —It seems that the elephant foot of 
the buddings becomes less pronounced as the plants grow older. 
A difference between the clones may liowever still be seen and will 
probably remain. The union is best in clone ‘/O *, tl»ft did‘< rence in 
growth of scion and stock is least visible vMtli this clone (Hone 
80 aLso unites well, 36 and 52 not quite so well, while clone 33 shows 
the elephant foot most clearly. 

Bark renewal . — Of much more importance than Iho union, but 
probably related to it, is blie renewal of the bark. Generally speaking 
this seems to be a little loss vigorous than that of well growing seed- 
lings, which are tapped for the first time. This is not so with clone 
50 however; the bark renewal of this clone is »s good as that of 
seedlings. The oldest, new 2 years old, renewed bark has on adequate 
thickness and the panels are beautifully arched and without edges or 
holes, as is sometimes seen when hark renewal is bad. Also clones 
80, 52 and 36 give no cause for uneasiness. Only clone 83, standing 
on a clay soil, gives the impression that it renews the bark more 
slowly. In choosing a tapping system for buddings T deem it ndvis- 
able however to reckon upon a 10 years period for the primary bark. 

Fructification . — Clones 36, 88, 50 and 52 bear fruit abundantly. 
Till now clone 80 has remained sterile, though it has produced many 
flowers and another flowering clone stands in the same seed garden. 

IV. Conclusions for Estate Practice. 

In foregoing communications we have advised the use of both 
buddinge and seedlings for new plantations and the planting of these 
in alternate rows. The above results plead for the abandonment of 
this point of view and the planting, in the near future, of plantations 
of buddings only, using clones which are equivalent to the clones 
described here or still better ones. Only legitimate seedlings and 
those originating from strictly selected mother trees now deserve to be 
planted and give any prospect of the same production as buddings 
from good clones, and even so certainty is not yet obtained, and the 
productive capacity muet be determined for each tree separately « 
Moreover the available quantity of selected seeds during the next 



** yenr« will be limited! an»l insuffident for the new extensions, so in 
practice one ia compelled to use ordinary or only slightly selected 
seed. Instead of using such seedlings it is much better to plant 
buddings of good clones exclusively. 1 he advice to plant the different 
clones well mixed is still maintained, and a warning must he given 
against planting one clone only. 

Under good conditions the yield of a six year old plantation of 
buddings from the abo\e mentioned or (quivalent clones may be 
estimated at about 400 K.G. per (about 3()0 lbs. per acre). 

“If with the increase in years the production of buddings improves 
with the same intensity as that of seedlings we may expect the double 
quantity from a ten years old plantation, or about 800 K.G. per 
H.A.” (about 710 Iba. per acre). 

Dr. Heusser’s whole hearted advocacy of bud -grafting is note- 
worthy and is the more striking in view of his former cautious 
attitude*'^ — and of the conservative estimates of yield quoted above. 
The only criticism which can be made is that the results quoted were 
from a small number of trees presumably planted and grown under 
very good conditions, and that even in this small number of clones 
(five), the best of the original thirty nine — one has at this stage 
shown a very low rate of increase of yield.* 

From a strictly critical point of view it would seem safer to say 
that the results indicate tlint the second stage of the experiment has 
been successfully passed (the first stage being the realisation that not 
all high yielders “ bud true”) and that there* is good hope of a suc- 
cessful final issue. 

For Malaya, this means that the search for ‘true’ motlier trees 
should be actively pursued, and in this connection the advice 
given in this JournuF lu 1J)23 still holtlsgood. J>v the time that our 
trees have been * proved’ it sliould be possible to have definite infor- 
mation as to the ultimate degree of success attained by bud -grafting 
with * proved strains.’ 

One fact emerges from these results which may have some bear- 
ing on recent suggestions for very close planting of unproved strains, 
and (presumably) subsequent thinning — viz. that while in any clone 
‘ yielding power' is uniform — yield is very decidedly not 

uniform. From this it seems fair to deduce that high actual yield is 
much more closely connected with girth than is the case with seedlings 
and therefore that ample space for full development ia nece^sniy for 
the real capacity of any tree to be ascertained. Failing such wide 
spacing, it might be possible for accidental variations of soil, ‘ get 
away,' and the like, te lead to misleading conclusions from early 
tappings. 


2 c.f. M.A.J,, XII No. 9 p.^44, J924. 

* a fact pointed out by Dr. Heussor himself. 
3. XI No. 2 p29 1923. 
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TAI^PING systems AND OTHER PAeTORS 
INPLUENeiNG YIELD OP HEVHA BRASILIENSIS 

By F. G. Sp»un(k 

T his article is based on the nsults of tapping? experiments carried 
out on numerous rubiiei* estates ihronghout the Peninsula, 
results of which were kind!> supplied to the ])cpaitraent of 
Agriculture. 

The writer is not familia*' with the conditions under which the 
experiments were conducted and cannot therefore make any comment 
as to the accuracy of the results. Unfortunately little information 
was given in respect of many of the tests anti in several instances the 
results had to he omitted owing to the absence of sufficient data. 

Tapping experiments recjnire special knowledge in their prepa- 
ration and a high standard of supervision. It is not proposed here, 
however, to deal with the principals which should govern field tests 
with the rubber tree but mo»’ely to draw attention to the fact that 
there are many problems to he considered since so many factors have 
a direct influence on the yield of latex. If any estate Manager con- 
templates conducting tapping experiments it is advisable that he 
should first consult the Department of Agriculture. 

Yields durinq wintering and at other times. 

The following comments were made on the results obtained on 
six estates. 

Estate 1 . — “ The best yielding period is from October to the 
middle of February. The crop, during the wintering season, decrea- 
ses to a greater extent on flat land than on undulating land.*’ 

Estate 2 . — "'The crops steadily fall off from March and do not 
recover until the trees have put on fresh foliage, whjch is usually 
during the month of June. Should a period of drought he experienced 
the yields will be affected, provided the duration of the drought is 
sufficiently long, say two weeks.” 

Estate 3 . — “ The best yielding month is December ” 

“The poorest yielding month is April.” 

Estate 4 . — “ There is less fnlling off in yield due to wintering 
w.tb alternate dav tappingas compared with daily.” 

Estate 5 . — “ The harvests generally begin to fall away, owdng to 
leaf change (wintering) about the middle of February until the crop 
reaches its lowest point towards the end of March. Two or three 
weeks later, a slight increo.se in crop is noticed and this increase is 
generally steadily maintained until the crop becomes normal about 
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the middle or end of May. The influence of wintering is felt over a 
period of around months. A spell of dry weather before winter- 
ing commences is responsible for fairly regular leaf fall throughout 
the estate. Heavy rains immediately proceeding the wintering sea- 
son induce trees to retain old foliage longer than they would other- 
wise. Under such circumstances, wintering is not only retarded but 
often very irregular and the period over which poorer yields are ob- 
tained, is extended. The output almost invariably touches its lowest 
point when the new foliage is bursting. The best yielding months 
are November, December and January.** 

Estate 6 . — ** The crop drops considerably during the wintering 
season and if the wintering is heavy, the reduction may be as high as 
50?i. The crop is larger during wet weather, provided the rains do 
not interfere with tapping to any great extent.’* 

Hour of Tapping. 

The following comments were made on the results obtained on 5 
estates. 

Estate Z, — Late tapping produces about 60% of a normal crop 
obtained from early tapping. 

Estate 2 . — With late tapping, the output from any daily system 
is more adversely affected than in the case of alternate day tapping. 

Estate 3 , — A loss of from 25 to 40% of the crop is experienced 
when tapping is started late. Afternoon tapping (vacant tasks) 
gives approximately 60% of normal yields. 

Estate 4. The yield obtained, when tapping was commenced at 
2 p. m., never exceeded 50% of a normal day’s crop. 

Late tapping is responsible for a loss in crop of 25% 
of the yield obtained from early tapping. 

It has been proved in Java and Sumatra^ that early tapping 
produces a higher yield than later in the day and that the yield 
decreases especially after 0 a.m. 


Daily Viaisus Altkrnatr Day Tapping. 

A few years ago, daily tipping was popular throughout the 
Peninsula but the majnnty of estates here are now working on the 
alternate day system whu-h is a more economical one and a few on 
periodical tapping. Some experiments have shown that alternate 
day tapping produces about 70% of the yield as compared with daily, 
over a period, with equal lengths of tapping cut hut if the length 
of the cut in the alternate day system be increased, a more favour- 
able comparison does it make. 

1 Dr. ,T. Ct, J. a. Mass, Archief, January 1925, page 215. 
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The Mycologist S.S. and F.M.S. is of opinion that alternate day 
tapping from the disease point of view is to be recommended in pre- 
ference to any s>stem of dnily tapping. R.M. Richards has also ex- 
pressed a similar opinion/ 

Estate 1 , — A test was conducted over a period of two years to 
compare the yields obtained from a quarter cut daily and from a V 
cut alternate day. The fields are similar in size and the cuts were 
practically at the same height from the ground. 

System. Yield 1st Year Yield -nd Year, 

t cut daily 595 lbs per acre 503 lbs per acre 

V cut Alternate day 605 „ „ „ T03 „ „ 

It will be sesn that as tapping continues the more favourable 
does the yield of the alternate day system become. With the V, 
there was a saving of just over li cents per lb. in cost. 

Estate — On this property the system was changed from a 
fairly low, daily third cut, to an alternate day i cut. After six 
months tapping approximately 95% of the former crop was obtained. 

Estate 3 . — The system was changed from a third cut daily to A 
c ifc .ilfc^riiate day and the new system yielded aiiproximately 90% of 
the former crop. 

Estate ^.-“During the year 1920 the trees were tapped daily on 
tlnMluarter cut and during 192 1 and 1922 they were tapped alter- 


nsite daily 

on the ] cut. 



Year. 

YiehJ per Acre. 

YinM per Tr<-e. 

Cost of Tapping, 

1920 

2-^0 lbs. 

2.ii(> lbs. 

9.0-1 cents. 

1921 

203 „ 

2.50 „ 

5.(>2 ,, 

1922 

2 .-.r „ 

3.2H „ 

^.81 „ 


The yields for 1922 are calcuLi-ted on seven months results. 

Estate —When the trees were H# years old a change was 
made from daily to alternate day tapping, quarter cut. It is re- 
ported that 15 to 16 year old trees are producing rather more on a { 
cut, alternate day tapping, chan they did at the age of 10 to 11 
years when they were tapped daily. 

Tapping at Intmuvals of Morrthan two days. 

Numerous experiments have been carried out to enquire into 
the prospects of t ipping at intervals of more than two days but 
there is not sufficient evidence to enable defiiute recommendations to 
be made. 


I Lectures delivered at the Planters' Conference, Kuala Lumpur, 
July 1024. page 52. 
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System of tapping V on half the circumference. 


Area. 

(1) 10 

System. 

Alternate 

Total Yield. 

Yield per Acre. 

No. of tapping 
months. 

acres 

(2) 20 

day, 

every 3rd 

276.5 lbs. 

276 lbs. 

10 

acres 

day. 

5341 „ 

267 „ 

11 


(l) Bark consumption at the raio of 9 per annum. 


V'^'/ n »» >» >» »> *» O f» »» 

In (l) tapping was conducted over a period of 10 months 
whereas in (2) the period was 11 months. 

The land is flat and of a clay texture. 

Estate 2. — Two superimposed j cuts tapped every ilrd day 
yielded 47.70 per cent of the crop obtained from 2 superinif)osed 
cuts \ circumference daily tapping over a period of two years 
(5592 lbs, against 11724 lbs.) The higher cut being ill) incdies and 
the lower cut 20 inches from the ground. The areas are simihir in 
size and appearance. One experiment carried out in Ceylon showed 
that the relation in yield between alternate dav tapping and tupping 
every third day to be approximately 6 to 4. 'Fhe system was one 
cut half the circumference of the tree in both cases. 

Periodical Tapping. 

On one estate in Malaya the yields obtained, per acre, oyer a 
period of 12 months, on alternate month ta[)pmg, wore higher than 
that obtained from alternate day tapping but on another estate the 
Manager reports that be discontinued the daily tapping with pericds 
of rest as the results were so inferior to that obtained from altcTmte 
day tapping. 

In the Archief, Januari, 1925, page 218 it is reported ’‘For the 
time being the conclusions arrived at are that resting periods may 
vary from i to 2 months, but that these may not last longer than 
two months, whilst the tapping periods should not be shorter than 
one month and not longer than two months* The record of the daily 
yields and the changes as far as the rubber content of the latex is 
concerned, furnish indications as to the proper duration of the tap- 
ping periods as compared with the duration of the proceeding rest- 
ing.” 


“ As regards the influence of resting periods on the intrinsic 
characteristics of the rubber, De Viiea stated that resting i)eriods of 
more than two months only caused marked deviations in the uni- 
formity. Uniformity should however not be taken for quality and 
it should further be kept in mind that not all the sections of an 
estate are rested at the same time and therefore latex obtained from 
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trees which have jast been rested, is mixed in the factory with 
latex from other sections,** 

A. B. C. System. 

In the A. B. C. system the area is divided into three equal divi- 
sions and each tapped in turn for equal lengths of time, the trees are 
therefore rested for double the time they are in ta))ping. The period 
over which tapping should be continued has not been definitely de- 
cided. The following are the results obtained with the A. B. C. 
system on one cat half the circumference of the tree daily tapping, 
as compared with the control plots which were tapped on alternate 
days on half the circumference of the tree : — 


Estate A. A.B.C. 

system 

yielded 

69% of 

the 

crop 

of 

the control 

,, B. „ 

tf 

it 

C3% 

tt 

tt 

tt 

ti 

•) c. „ 

it 

it 

72% 

it 

tt 

tt 

»♦ M 

M D. „ 

it 

it 

80% „ 

tt 

>» 

tt 

tt ti 

»i *• 

it 

tt 

81% „ 

it 

ti 

»» 

tt ff 

>. P. .. 

If 

tt 

(.7% 1, 

ti 

tt 


M tt 

»i II 


it 

80% „ 

ti 

«> 

*) 

»» it 


One Manager who tried this system for two years came to the con- 
clusion that he obtained 81% of normal output with G()% of the 
labour and bark. Mr. C. 11. Harrison of Midlands Estate* Klang, 
delivered an interesting lecture at the 2nd Planters* Conference, 
Kuala Lumpur on Periodic Tapping in which he dealt with a system 
of tapping evolved by himself namely alternate day A. B. C. on half 
the tree. The method is to divide the area into three equal parts 
called for convenience A. B O. Tup sections A A Bon alternate days, 
while G is rested. Stop tapping A section after a fixed period, then 
tap B — C and so on. This lecture will no doubt be published. 

Numdkr of Cuts to a Thee. 

It is reported that an experiment was started on Jane 1st 1914, 
and continued until the end of 191T, the object being to record the 
difference in yields obtained from a single cut on the quarter, and 
from two cuts on a quarter ; daily tapping in both cases. The trees 
were 7 years old at the time the experiment was started, the appear- 
ance of the trees in both areas was very similar, and ns far as could 
be judged, all other conditions were equal. 

The average amount of No. 1 rubber collected, per coolie, during 
each year was : — 

Average yield per cooly Average yield per cooly per 


Year. 

per annum obtained from 

2 cuts on the quarter. 

annum obtained from n single cut 
on the quarter. 

1914 

671.07 lbs. (tor 7 months) 

G4o.55 lbs. (for 7 months). 

1915 

1,307.97 „ 

1,282.G8 „ 

1916 

1,979.00 „ 

1,987.()5 „ 

1917 

1,929.06 „ 

1,896.00 „ 


5,887.10 lbs. 


5,809.88 lbs. 
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Notes on the experiments : — 

(1) Each cooly tapped 400 trees per day, irrespective oi 
whether trees had one out or two cuts- 

(2) Over the areas where the trees had single cuts, all cuts 
were opened at 20 inches from the ground. Trees on which two 
cuts were tapped had the upper cut at 36 inches from the ground and 
the lower cut at 20 inches from the ground. 

(3) By the end of 1917, the bark renewal on trees which had 
been tapped with two cuts was so poor, that it was quite evident 
that this system of tapping was far too drastic. 

(-1) The yield obtained from a single cut was 98.69% of that 
obtained from a double cut. 


Received for pullication Hth September 1026^ 



a PRELIMIXARY NOTE ON PINEaPPLE FIBRE. 


By K. 0. Bisnoi» & E. A. Cujitljok. 

V ARIOUS HpocJKS of tliB Njiiural Orrlpr Btonieliaceae have lonf? 
been known a*:* putontmi sources of fibre and it appears that 
the variety uinanafi stttivvs, known universally for its fruit, 
the pineapple, has for many years been recognised by the inhabitants 
of these parts as a plant of which the leaf contains a valuable fibre, 
tt is reported' that in tho Oreat Exhibition ot London, 1851, pine- 
apple thread of high qinility was exhibih^d as having been made in 
Singapore, and tbo same writHr" states that, in the East Indies, fibres 
of Ahaiiiib, Hdinnih have l)eon extensively used for the manufacture of 
a fabric ( Pina cloth) and cordage. ( Jt appears however that Squier 
was reU;rnng to another variety of edible pineapple.) A sample of 
pineapple Hhre tuKeu Enpl ind in 18'J3 by an Ass]stM.nt 

Suit"* inif (tdent, « 1 .o'.lciif. and 1 >epiii iment, Straits Settlement;-, 

anii v'ery faMHiruhly r> poihd on hv iVlf‘S.^r^ Ide A ^h^IiJtle^ A some' 
wha.t esteiisne lit V ^-<iigytion irit(> the preparation of fibi^ from the 
ha\eso[ the Red Spanish pineapple grown in b’lorida wa.s reporled 
by the I’.S.A. l)jp«'u*tmont of Agriculture in 18h‘>^ Prom an 
Appendix to a Eortign Otfiia Report (!' (). (Aiiiimorcial 1 IS'JG) we 
learn that Pino}i])|de lihrt' was st that time an article of (‘.oniuierce in 
the island of Etiniiusa from vVlienee it was exported to Swatow to be 
made into (doth. 'Fhe filn-e was xalmsi at about $‘ 5 ? E - per picul’. 

More modern puhlu^atn/ns contain however only brief references 
to the fibre obtained froui the leaves of the edible pineapple plant, 
and there appi'ars to he no iiiformai-on of a pna:Js(* nature to meet 
the recpnreinents of any capitalist lilody to exploit pineapple fibre as 
<in industrial (enterprise. With the object of suppU ing this deficiency 
soiim »»\ pen mental work ha'-, been earned out at the Department of 
A;iiculluro and tdie resuli-i arc reccrdod in tins article. 

Commercial v\ditatiov of th^ Fibre —In August 1924 a re- 
presentative sample of fibre was prepared from pineapple plants 
grown for tho fruit canning faetorv at Klang, Selangor, and the 
sampler was submitted to tho Imperial Institute for valuation and 
report. The results of examination, indicate that the fibre is of good 
(juality, and although only fairly well prepared, it would probably be 
salealde at about £50 per ton, if offered in commercial quantities. As 
the commercial valuation was slightly above that of first (-juality 
Sisal Hemp and approximately seventy five per cent, of the value o£ 
the finest Manila Hemp it appeared desirable to continue investiga- 
tions by stripping fibre from the leaves of plants growing at the 
Government Experimental Plaaitation, Serdang. 

!, 'rropical Filircs, Squier, page liT. 

3. K(5w Bulh'iin ISO!’. pag«* 

I. Kow Bul]<'lin P’.'M page ‘JUS 
Kew Bulhdiii ISOUpagr 7‘.i. 

29 ;; 
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Yield of Fibre . — The plants selected were of the ** Singapore ’’ 
variety which is the oae grown in this country for canning factories* 
The fruit is about six inches long with a maxiinn girth of fifteen 
inches and an average weight of two and three quarter pounds. The 
leaves are dark green with a silver-grey cuticle on the underside. 
There are no spines on the edges of the leaves. 

The plants were grown in a field of acres situated on the 
eastern slope of a slight rise. The soil is a light sandy loam over- 
lying laterite. The area in question carried no crop from the time it 
was cleared of jungle until the pineapple suckers were planted, 
except for a light growth of Centrosema Plimierii which was planted 
immediately after clearing, and ploughed in 12 months later, when 
the land was prepared for the pineapples. 


The suckers, which had been obtained from Singapore, were 
planted in rows five feet apart across the face of the hill, with three 
feet between the individual suckers. Planting took place during 
February and March 1923, The leaves for fibre decortication were 
harvested during December 1921, and January to March 1925. 
Table 1 shows the yields of fibre obtained from the leaves cut in the 
respective months. 

TABJiK I. 

Yield of fibre from Pineapple Leaves. 



Number of 
leaves. 

Wt. of 
leaves. 

Ihs 

Wt. of 
Fibre. 

Ihs. 

Percentage Yield 
of Fibre from 
green leaves. 

Dec. 1024 

40485 

9108 

101 5 

l.U 

Jan. 192o 

42279 

12400 

124.76 

1 00 

Feb. ii)25 

34327 

867.) 

88 26 

1.01 

Mar. 1985 

47370 

1118.*) 

113 625 

1.01 


A few leaves were harvested and decorticated prior to December. 


Total Leaves Decorticated 
Total Weight of. Wet Leaf 
,, . „ Dry Fibre 

Yield of Dry Fibre/ Wet Leaf 


... umoo 

... 43210 lbs. 

... 418.5 „ 

1.02 per cent. 


The fruit of the pine was being harvested throughout this period 
of leaf gathering but the main crop of pineapples was not ripe until 
May/June 1925. The total yield of fruit harvested from the acres 
up to the end of June 1925 w;as approximately 10,000 pineapples. 
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Although from field observations we are unable to record any 
definite ill efface caused by the stripping of these leaves it is thought 
that a better yield of both leaf and fruit would have been obtained if 
the leaf harvest had bean postponed until May and Juno 1925 i.e. 
practically simultaneous with the gathering of the bulk of the fruit, 
but before any definite figures can be obtained it will be necessary to 
conduct more intensive trials and the history of the whole area would 
need to be recorded systematically over at least 3 years. As far as 
we can say at present the stripping of 20 tons of leaves from the 
acres has had no apparent effect. 

The leaves, which have no spines along their edges, are harvested 
simply by pulling. A firm grip near the base of the leaf is sufficient 
to enable a coolie to strip the leaf from the plant stem with compara- 
tive ease. 

The average dimensions of the freshly stripped leaves were : — 
Length ... 43 inches 

Width ... 2i „ ' 

Weight ... 4 ozs. 

The leaves, as aho^n in Table 1, were cut in quantities of five 
thousand at a time and transported to Kuala Lumpur, a distance of 
fifteen miles, where they were stripped at the rate of two thousand 
per day. It did not appear that the quality of the fibre deteriorated 
in any way by this delay in handling and, in comparison with Sisal 
Hemp, which is a more fleshy leaf, the pineapple leaves allow 
greater latitude in time and conditions of storage without showing the 
depreciation in colour and appearance of the finished fibre that is 
apparent in Sisal Hemp. 

The fibre was decorticated from the pineapple leaves in two 
stages. The leaf was first run between the smooth rollers of a rubber 
machine, by means of which it was flattened and the surface cuticle 
on both sides of the leaf bruised and softened ; the crushed leaf W'as 
then stripped in a raspador machine. It was found that the fibre 
after this treatment was still contaminated with adherent tissue 
which could only be removed by washing and scraping with a blunt 
knife. The raspador machine designed to deal with large succulent 
leaves such as Sisal could not be arranged to strip the pineapple leaves 
clean because the leaf cuticle is tougher and the fibre is very much 
finer than Sisal hemp. It was therefore only possible with the 
machine at our diiiiposal to remove a portion of the surrounding tissue 
from the fibre filaments and, even then, great care bad to be exercised 
with the adjustment of the raspador, to prevent loss of fibre. Doubtless, 
if the demand arose, a suitable machine could be devised but it is 
interesting to note that the U. S. A. Department of Agriculture 
RsportDn Fibre Investigations, 1892, comments on the same difficulty 
in extracting pineapple fibre^. The value of pineapple fibre was 
recognised many years ago by Ridley’* ® but he cor eluded that the 

7. Agr : Bull: of the Malay Peninsula. No. 3 May 1893 page 5(5. 

8. Agr: Bull : Straits and F.M^S. Vol. IV. No. 1 Jan. 1905 page 0. 



hardness of the epidermis of the leaf made it difiicult to produce the 
fibre economically in large quantities. 


The question of a suitable machine has a very important bear- 
ing on the commercial production of fibre from this and other species 
of Bromeliaceae and, as far as we are aware, there is still no efficient 
machine on the raarW for dealing with this class of fibres. 


Quality of the Fibre , — The fibre when dry and brushed was 
submitted to an examination jfor tensile strength and chemical 
characteristics in comparison with standard specimens of Manila 
hemp. Well prepared pineapple fibre should find applications other 
than for cordage purposes, and it is known that the finest Manila 
Hemp, — Philippine Islands, Government Grade, Prime “ A ”, — is 
used for semi-textile purposes and not cordage. It was thought 
therefore that such a fibre would afford the most useful criteria 
for evaluating pineapple fibre. 


Microscopic examination of the ultimate fihna has not been 
carried out thoroughly, Imt the lueasuremenls so far made show’ that 
the fibre filament of the material under examination consists of 
bundles of ultimate fibres which have the same dimensions as those 
recorded by Vetillard”. 



Pineapple 

Fibre. 

Prime 

Manila 

Hemp. 

Linen. 

J ute. 

Length of Raw Fibre Fila- 
ment in inches 

8G42 

8-1.90 


40.48 

Mean length of Ultimate 
Fibres in millimeties - 

5,0 

60 

25.0 

20 

Mean breadth of Ultimate 
Fibres in 1/1000 ra.m - 

(). 

24. 

i 20. 

22.5 j 


The tensile strength of the fibre was determined on a Schopper 
fibre Testing Machine accoiuling to the procedure adopted in testing 
fibres at the Department of Agriculture The figiins recorded in 
Table II show the results obtained. Each specimen of fibre is bioken 
in two places — at either end — and the mean of the two breaking 
loads is used for calculating tensile strength in Kilos per unit gramme 
length* 


Textile Fibres. Mathews page 134. . 
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Table 1L 

Tensile Strength Determinations on Pineapple Fibre. 


Specimen 

No. 

Weight of one 
Metre of Specimen 
grammes. 

Mean Load 
at Break. 
(Kilos.) 

Mean Tensile 
Strength. (Kilos 
per unit gramme 
metre. 

1 

0.2866 

9.9 

34.6 

2 

0.3541 

1 8 6 

24.3 

3 

0.2717 

6.4 

23 5 

4 

0.2002 

5 6 

2:.9 

5 

0.2B33 

8 2 

28.9 

6 

! 0.2735 

8 9 

1 32.5 

7 

i 0.2113 

6.2 

1 2.-). 6 

1 

8 

0.2813 

9.9 

32.5 

9 

0.4080 

13.0 

31 a 

10 

0 3140 

8.8 

28 0 

11 

0.2499 

6.1 

24 1 

12 

0.2723 

7.2 

26.4 

13 

0.1866 

6.7 

35.9 

14 

0.2215 

1 6.6 

29.7 

15 

0.2280 

5.3 

23.2 

1« 

0.2100 

7.7 

32.0 

17 

0.2400 

6.4 

26.6 

18 

0.2901 

6.8 

23.4 

19 

0.29G0 

8.5 

21.7 

20 

0.3251 

7.3 

22.4 

21 

0.3003 

9.3 

30.9 

22 

0.2187 

6.0 

27.4 

23 

0.2085 

6.6 

31.6 

24 

0.2896 

8.0 

27.6 

25 

0.3120 

7.3 

23.4 

26 

0.2773 

10.5 

37.9 

27 

0.2960 

9.0 

3 • 4 

28 

0.2632 

6.6 

24.6 

29 

0.2187 

7,5 

34.2 

30 

0.3821 

9.4 

24.6 
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Table II. — (contd.) 

Tensile Strength Determinations on Pineapple Fibre . — (eon id.) 


Specimen 

No. 

Weight of one 
Metre of Specimen 
grammes. 

Mean Load 
at Break 
(Kilos.) 

Mean Tensile 
Strength. (Kilos) 
per unit gramme 
metre. 

31 

0 2846 

8.6 

30,2 

32 

0.2592 

83 

32.0 

S3 

0.2720 

8.7 

32.0 

84 

0 8645 

9.8 

26.8 

35 

0.2912 

7.8 

26.7 

86 

0.2037 

6.2 

30.4 

37 

0.2509 

7 2 

28.6 

88 

0.1701 

4.9 

28.8 

89 

0.2866 

8.3 

29.6 


0.2037 

6.9 

33.8 

41 

0.2880 

7.7 

26.7 

42 

0.2811 

7.2 

25.6 

48 

a2784 

8.2 

29.4 

44 

0.2027 

4.4 

21.7 

45 

0.2757 

9.4 

34.0 

46 

0.2941 

9.1 

30.9 

47 

0.2698 

8.7 

32.2 

48 

0.2226 

6.6 

29.6 

49 

0 2720 

6.5 

28.9 

50 

0.2976 

8.9 

29.9 


True mean of 50 terms = 28.58 Kilbs per unit gramme metre. 
Standard Deviation +3.91 


Each specimen consisted of 20 fibres. The Breaking Load was 
determined in two positions- The testing length, that is the distance 
between the fixed jaws of the machine at the commencement of the 
application of the load was 20 centimetres. 
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For comparison the mean Breaking Strengths of some other 
fibres are recorded m Table III. These figures were determiiiecl on the 
8. line machine in the precisely same manner. 


Table III, 

Vomparntim Tensile Strengths of Various Fibres, 


Scimplo 

Description. 

No. of Specimens 
Tested. 

Average weight of 
sample (Grammes; 

Mean Breaking 
Loads (Kilos^. 

Mean Tensile 
strength (Kilos per 
unit gramme metre) 

Standard Deviation 
of Tens le strength 
from Mean. 

1 

Manila Hemp Extra 
Prime” Government 
Standard 

10 

0.3929 

IK.O 

46.1 

4- 

5.1 

1 

2 I 

Manila Hemp “Supe- 
rior Current” Gov- 
ernment Standard 

10 

0 517 

20.1 

o 

o 

•.-H 

G.3 

d 1 

j 

Pineapple Fibre from 
canning pine leaves 

50 

0.2f)99 

7.7 

28.58 

3.9 

4 

Manila Hemp from 
locally purchased 
imported Manila 

Hemp Cordage. 

10 

0 6784 

13.2 

23.33 

4.9 


The chemical characteristics of the fibre were determined on two 
lots of 100 grammes taken from the whole parcel of fibre. The 
procedure adopted is that described by Cross and Bevan and followed 
by the Imperial Institute. Results are recorded in Table IV together 
with some comparative results for Manila Hemp and Pineapple Fibre 
sent to the Imperial Institute from the Gold Coast. 
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Table IV. 

Results of compardtive Chemical Examination of Pineapple Fibre. 




KeftiiftH ralciilated on the 
Sample. 

“ Moisture-free 

Siimple. 

MoIh- 

lure. 

.iff 

< 

Ixjss on washing 
with water. 

.1 

1 

'*-9 

rt *3 

0 5 

l-x 
j * 

Hydrolysis “ A ” 
Loss. 

' 

Hydrolysis “B’ 
Loss. 

.w* 

1 

§ 

u 

J 

[3 

5 


Per 

Per 

Per 

Per 

Per 

Per 

Per 

Pineapple Fibre from 

cent. 

cent. 

cent. 

v;ent 

cent. 

cent. 

cent. 

canning pines grown 
at Elang 

9.r 

0.8 

0.9 

2.2 

li.7 

17.0 

79.0 

Pineapple Fibre A. 
from canning pines 
grown at Serdang 

11.35 

0 5? 

nil 

1 

1.01 

12.1? 

18 18 

81.T0 

Pineapple Fibre B. 
from canning pines 
grown at Serdang 

1 

111.67 

i 

0.54 

2 15 

3 46 

17.13 

19 81 


Pineapple Fibre G. 
Prom canning pines 
grown at Serdang - 

1 

1 

n.32 

I 

1.2 



14.69 

17.87 

83.09 

Manila Hemp Grade A. 

“ Extra Prime” from 
Dept Agriculture, 

'Philippine Islands > 

9 

1.20 

o.i: 

0.55 

12 62 

17.61 

?() 66 

Pineapple Fibre from 
Gold Coast, Africa, 
Examined at Imperial 
Institute A. C. lo3/25 

9.5 

IJ 

... 

^07 

13 7 

19.14 

81.5 


Observations and Conclusions. 

Prom the figures recorded in Tables III and IV it is evident 
that the fibre prepared from the leaves of the fruiting pineapple plant 
of the “ Singapore ** variety possesses a comparatively high tensile 
strength and is a high grade fibre* The fibre is fine in staple and 
lustrous, with a soft silky texture. The investigations in connection 
with spinning and weaving are not yet complete but there is no doubt 
that the physical and chemical characteristics are sufficiently en* 
conraging to warrant further trials. 
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With regard to the cost entailed in producing this fibre the size 
of the experiment precluded the detailed organisation necessary for 
economic working. Compared with a crop such as Sisal or Manila 
the cost of collection is high, because the pineapple leaves are small 
and the percentage of fibre is iow. Ihe 4 cwts. of fibre produced 
here necessitated the collection of approximately 20 tons of fresh 
leaves. This disadvantage is again apparent in the handling of the 
leaves in the factory. The comparative difficulty of obtaining a 
clean sample of fibre is another factor which would militate against 
a low cost of production and therefore we are of opinion that, although 
pineapple fibre can be obtained as a bye-product from the culti* 
vation of canning pines, the present investigation does not indicate that 
it would be very profitable as a commercial enterprise. 


Eeceived for publication ^Uh September 1925, 



THE EPPE^T OP TAPPING OOeONCT PALMS 
POR TOODV ON THE OOPRA AND OIL 
PRODEOED PROM SUBSEQUENT FRUITING. 

By H. W. Jack and J. H. Dennett. 

T hough it is well known that coconut palms which have been 
tappefl for toddy are stimulated temporarily to produce heavy 
crops of fruit after the cessation of tapping, little is known of 
the duration of such stimulation or of its effect on the quality of the 
copra or its oil content. 

Malays commonly affirm that the oil extracted from coconuts 
which have been coliecled from palms previously tapped for toddy 
makes a sweeter cooking oil than oil from coconuts collected from 
palms which have never been tapped, but that the meat from nuts 
from tapped palms contains less oil than meat from nuts of untapped 
palms. Moreover, they state that the meat in nuts collected from 
palms which have previously been tapped for toddy is thinner and 
less compact, and that they produce less copra per nut than nuts 
collected from untapped palms. 

The commercial planter is not much concerned as to whether his 
copra contains a sweet cooking oil, but the question of the amount of 
copra he can obtain from his nuts le a significant factor in his costs of 
production and as such, warrants his attention. For this reason and 
in order to ascertain whether tapping for toddy really affected the 
quantity or the quality of the oil, the following experiment was 
conducted. 

Through the courtesy of Mr. H. L. Carter, Manager of Dusiin 
Durian Estate, 100 ripe coconuts gathered at random from palms 
which had never been tapped for toddy and 100 ripe nuts collected 
from adjacent trees which had previously been tapped for t:)ddy, the 
tapping having been stopped two years prior to the time of collection, 
were obtained. 

The palms from which both lots of nuts had been collected were 
planted at the same time and were growing in typical coastal alluvial 
loam under apparently similar conditions. 

Records were carefully compiled from each lot of nuts (approxi- 
mately 50 nuts being analysed in each cas* ), and are shown in 
Tables A & B. From tables A A: B the following averages per nut 
are extracted as expressed in Columns 1, 2 and 3 below, from which 
Colniniis 4 and 5 are calculated. 



1. 

Wt. of 
Meat. 

grms. 

2. 

Mois- 
ture on 
meat, 
per cent. 

3. 

Oil 

on dry 
meat, 
per cent. 

4. 

Wt. of 
dry meat 
(copra) 
in grms 

5. 

Wt of 
oil per 
nut in 
grins. 

Untapped palms 

511 

51.5 

66.0 

2G8.2 

1 7r, 0 

Tapped palms 

490 

49.5 

63.2 

212.5 

153 3 

Differences 

21 

2.0 

1 3.3 

1 

20.6 

21,7 
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These figures thaw that nuts from untapped palms contain.8.5 
per cent more dry meat or copra and that the meat contains 1 1.2 
per cent more oil than nuts obtained from palms which had been 
tapped for toddy two years prior to the time of collection of fruit. 
The increase, in the case of the copra, is insignificant, since the 
difference lies within the limits of the probable error (9.5 per cent) 
of the records, but the difference in the matter of oil con* 
tent is of material import, since the increase is more than 
twice the probable error expressed as a percentage (6 per cent) 
of the mean oil content. Though the figures for copra production per 
nut do not definitely prove injurious effects resulting from tapping, 
they indicate fairly definitely a tendency in that direction which 
might have been accentuated had a larger number of nuts been treat< 
ed in the experiment. Moreover, had the nuts been collected from 
tapped palms, after the lapse of a shorter interval of time than twm 
years following the cessation of tapping, it is probable that the 
tendency to produce less copra per nut might have been emphasised 
materially. 

It might be mentioned that the difference of approximately 21 
grammes per nut would on an average plantation yielding 2,500 nuts 
per acre per annum result in a loss, by tapping for toddy, of 1 cwt. of 
coi»ra per acre. At the same time it is likely that, under good condi- 
tions, the stimulation in nut production due to tapping might so in- 
crease the number of nuts per acre as to counterbalance the loss due 
to decrease of copra per nut. Unfortunately there are no available 
records to show how long the stimulation produced by tapping is con- 
tinued, though the majority of experienced observers agree that it is 
only temporary, but it is clear that it would require several years of 
stimulated production to compensate for the year following the ces- 
sation of tapping, when nut production would be practically nil 

The deficiency in oil content of copra derived from nuts collected 
from tapped palms is of no significance to the producer who markets 
bis product as ** copra’* which is not bought by the manufacturers on 
any oil content basis (as far as the writers are aware) though pre- 
ference in buying is given to producers in certain localities which 
have established a reputation for good well dried copra. Neverthe- 
less, the manufacturer who buys copra obtained from tapped palms, 
loses approximately 22 grammes of oil per nut, or about 180 lbs. 
of oil for every ton of copra milled. This is equivalent to a loss 
to the manufacturer of about £3.10.0 on every ton of copra milled, 
assuming the price of coconut oil to be £40 per ton. 

Fortunately the number of bearing palms used for toddy tapping 
is only a sm.ill percentage of the total number of palms grown for 
copra production, at least in Malava, .so that the commercial product 
IS little affected by the mixture of copra from tapped palms. 

Tub Determination of the Oil Content. 

The nuts were opened and the various parts weighed as soon 
after arrival as possible and an average sample of the meat from each 
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Diit (in the form of thin slices taken through the meat) was dried in 
the steam oven to obtain the moisture content. 

This dried sample was used for the determination of the oil con* 
tent. The oil was extracted with chloroform, and the following con- 
stants were determined from average samples. 

Constants. 



Refractive Index 
at 28.5*'0 

Iodine 
Value 
per cent. 

Saponification 

Value 

(m. grins. K 0 H 
per 1 gram oil.) 

Tapped 


G.6 

261 

Untapped 

i 

1.45.38 

5.7 

267 

Lswkowitsch*s 
figures for 
pressed coconut oil. 

l.x41 C 
60^C. 

S.O-.O.o 

^ 267.3-268.4 


The physical constants for the oils obtained from both tapped 
and untapped palms show no significant differences. 


Received for piihlication IWi May 1925. 



TABLE A. — Untapped PALiK. 



TABLE A. — Untapped Palms. — {contdJ) 
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SnPU&AiH NUTS. 


By W. N. Sands. 

B esides the Para Rubber tree {Hevea hrasiliensts, Mull.) two 
other important South American trees have been successfully 
iiitro<luced to cultivation in Malaya in recent years; these are 
the Brazil {Bertholletia nobilis^ Mter$.) and one of the Souari or 
Piqui’a Nuts (Uaryocar villosum, Pers,) In view of the gratify- 
ing results which have followed these introductions, efifoits are being 
made by the Department of Agriculture to obtain from Brazil another 
highly-prized nut, namely the Sapucaia Nut which is derived from 
a species of Lecythis. It is said that this nut is superior to the 
Brazil Nut in flavour and quality. It w^oulcl appear that the Sapu- 
caia Nut exported from Brazil is derived from Lecythis usitaia, 
Miers , although other species of the same genus, e.g , L, Zahucayo, 
Auhl. ; Ij hmneointa, Pair., and L. Ptsoiiis, Camb.^ are also known 
to produce edible nuts, 

Miers\ writing in J875, states that “the seeds of a species of 
Lecythis abundant in the Province of Para are exported to Europe 
m considerable quantities and sold there in the shops as Sapucaia 
Nuts,” and again that “ L. usitata is the species which produces the 
well-known Sapucaia Nuts of commerce ; and it is very different 
from L, ZabucayOt Aubl.'* At the present time, however, the chief 
exports appear to go to the United States of America, for in a letter 
dated 27th October 1923, received from the Assistant Director of the 
Royal Botanic Gardens, Kew, it is stated that “owing to the lack of 
demand for the nut lu this country the whole of last season’s stock 
was exported to America.” 

Mr. L. A Emerson, late of 'Pembeling, Pahang, who resid(id for 
some time in Brazil, has becui gtiod enough to supply the following 
mtere.stirig inlormatiou concerning the nut derived no doubt from 
Lecythis usitata^ Miers. 

“ The tree is indigenous to the tropical rain-forests or “Selvas*' of 
North Brazil ; but is also found in the Republics of Peru, Colombia, 
and Venezuela, in the districts which border Brazil. 

“ The chief export is from the Amazon River via the Port of 
Santa Maria de Belem do Para, 

“ This nut fetches a much higher price on the European markets 
than does the “ Castanha” or Brazil Nut {Bertholletia excelsa) 
owing to its superior flavour for one thing, but chiefly due to the diffi- 
culty of collection. 

“ Bapucaya nuts are contained in a large, heavy, woody pot- 
shaped receptacle, closed by a natural lid. Monkeys tw>st the fruit off 
the tree ; the impact of the fall forces off the lid, and the seeds or 
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Duta are scattered. As the ‘‘shell’* of the nut itself is comparatively 
soft, peccaries, monkeys, and the lar^e rodents peculiar to South 
America, soon devour the scattered seed, and that which escapes the 
Fauna, quickly germinates or rots on the damp leaf*mould of the 
forest-floor. 

Whereas of course the Brazil-nut, with its immensely strong 
woody seed-pod, can lie on the ground for months, and nothing can 
get at the nuts inside. In fact the pod has to be broken with sledge 
hammers before the nuts can be shipped. 

Another reason for its higher market price is that Brazil con- 
sumes a considerable quantity herself, which is not the case with the 
Brazil-nut which is collected almost entirely ior export. 

“ Like the Brazil-nut, the Sapucaya contains a considerable 
quantity of natural oil* The Brazilians believe this oil has medicinal 
properties ; and the Incas of Peru — according to the Spanish Archi- 
ves — are said to have expressed the oil in crude presses for use as a 
drug. 

Owing to its soft shell, I should imagine that the transport 
and storage in bulk of Sapucaya nuts was a much more difficult pro- 
blem than Brazil-nuts. 

The seed-pod is a large, heavy, woody, pot-shaped receptacle 
which may contain 20 to 30 nuts. 

“ The nuts are packed loosely inside the pod. The stem of the 
fruit is at the opposite end to the ‘‘ lid*’ of the receptacle. 

“ The lid is circular, its inner edge being bevelled to fit the cor- 
respondingly bevelled edge of the pot-rim. 

“ The walls of the receptacle vary from to in thickness, 
and are of a hard cinammon-coloured wood. The shape is invariably 
symmetrical. 

The tree grows in the same forest areas as the Brazil nut, but 
is not nearly so plentiful due to the afore-mentioned causes. 

‘‘ The seed or nut is oblong in shape and about 2’* long. The 
skin or shell is of a cinammou colour, and grooved something like an 
English peach-stone, but more symmetrically. When fresh the shell 
can be removed with the thumb-nail, exposing the white kernel be- 
neath. The flavour of the fresh seed has a slight resemblance to that 
of the Kentish “ Cob” Nut ; but is of course more oleaginous than 
the latter. The shell or skin of the seed is about 1 mm. in thick- 
ness. 


” With regard to the alleged medicinal properties of the oil ob- 
tained from the nut, foreign and Brazilian doctors have told tne they 
think that there is little in this.” 
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Oi other species producing; edible nuts little information has 
been obtained so far* Miers (loo: cit) mentions that Lecythis 
Zabuoayo^ AuhL^ was introduced into Mauritius from Cayenne by the 
Comte D’Eataing who, during a visit to Cayenne in 1758, was so de- 
lighted with the seeds of the Zabucayo that he carried away with 
him twelve living plants of the tree and planted them in the garden 
at iloduit. Another species, L. lanceolata^ Poir.^ which is known as 
Sapucani blanca, is found in Guiana. According to Rodrigues'^ it 
yields seeds which are eaten either boiled or raw and which are 
considered narcotic. With the paste extracted from the seeds, emul- 
sions are prepared which are used as a remedy against affectations of 
the urinary canal. He also states that L Pisonis Camb.^ also known 
as Sapucaia in Brazil, produces seed which are eaten either raw or 
roasted. 

All of the species named are large jungle trees of the tropical 
rain forests of South America, and there appears to he no reason why 
they should not thrive in Malaya as well as the other valuable ones 
mentioned at the commencement of this article.' 

Rbfbuences. 

1. Miers, J. — On the Lecythidaceae, Trans. Linn. Society. VoL 
XXX. pp. 157-318 (.1875). 

2* li )drigues, J, B — Hortua Pluminensis on Breve Noticia Sobre 
Plantas Cnltivados no Jardin Botanico Do Rio 
de Janeiro. Jan: 1891. 

Received for publication 22nd August 1925. 


NOTE. 

Calopogoniiim mncunoides is usually stated to be intolerent of 
sliade and useless as a cover plant for old rubber areas.(*) 

In this (50onection it is of interest to report that on Bukit Kiara 
Estate, Kuala Lumpur, this legume has been grown since 31.1.25 as a 
cover crop mi a small scale, amongst rubber trees planted in the year 
1913. The trees are spaced 1.5' by 15’ and provide moderate shade 
over the land. The soil is a light sandy loam. Previous to hroad- 
castiiii* the Calopogonuim seed the surface sod was slightly stirred and 
a small application of cattle manure applied. 

I inspected this cover crop on the 4th of September, 1925, and 
found the plant thriving and giving a satisfactory cover. The crop 
was seeding at the time of my visit. 

F. G. S. 

4-9-25. 


O') Oalopogonium mucunoides. Malayan Agricultural Journal, 
Vol. XIII. No. 8, August 1925. page 271 

(2) Since writing the above the writer learns that a small supply of 
the nuts for planting has been received by a local estate. 


W. N. S. 
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INVESTIGATIONS ON TCBA 

By B. a. R. Gater. 

Introduction. 

I T is with some considerable hesitation that the following paper 
is published owing to the inconclusive nature ot many of the 
results. Ho many enquiries are being received on the subject 
of tuba ” or toeba and so many rnisapprohensions about it seem 
to eJkisfc, that the records obtained in this laboratory were coiiskIj red 
to he worth while publishing even at the risk of making public more 
or less “ half-baked '* results. Moreover the investigalKuis on the 
toxicity of the various plants have gone as far as tlu v cun under 
existing conditions in this laboratory, and the results obiained, king 
of some practical use, may interest planters. 

As an insecticide, derris, which is the substance to which tlie 
name “tuba” is usually applied, is not the wmiiderful insecticide 
which 13 sometimes imagined. It is a good insecticide for certain 
purposes, and except that it is not a volatile poison may be compaied 
to nicotine in efficiency. Nicotine is largely used in horticulture, 
and it is probable that derris will rejilace this rather expensive 
substance to a great extent. Derris will not, on the other hand, re> 
place the arsiimcal insecticides, which have entirely different proper- 
ties. Although it is both a contact and a stomach poi&ori, its 
practical use will to a large extent be limited to the fouuer class. 
Nevertheless it is a most convenient substance for use on estates in 
this country, where a little can he urown and is alwavs at hand when 
required, and this practice will probably be followed moie widely in 
the future. On the other hand, as far ns its growth for export is 
concerned, it should be mentioned that the trend of modern know- 
ledge on insecticides is towards the use of chemical as opposed to 
plant-products, and the former will alw'ays be produced more cheaply 
than the latter, especially if they are in the nature of by-products of 
other industries. Thus quite recently it has been found that ctrtaiu 
fluorine compounds are of high insecticidal value, and of these, 
sodium fluoailicate is considered to he superior in many w'a>s to the 
arsenicals. This substance is a by-product in the man u fat lure of 
acid phosphate, and is leas than half the price of calcium arsenate 
(8. Marcovitch, Univ. of Tennessee, Agric. Expt. Sta. Bull. KH), 
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Against substances of similar insecticidal value which are by-products 
of a chemical industry no plant-product can hope to compare in 
price. 

Regarding the ** non-poisonous nature of derris, the term is 
merely comparative. Although not to be compared with the arseni- 
cals or nicotine in toxioitv to the higher animals, it is nevertheless 
toxic, and should not be handled carelessly. Derris is also used by 
certain tribes as an ahortifaoient. 

As an insecticide there are roughly three ways of applying 
dorris, viz : — as a water ' extract * in the form of a spray, as a dust, 
and as a spray made by emulsifying with water an extract obtained 
hy chemical means. The chemical extracts have not been used 
largely up to the preaont time owing to difficulties in extraction and 
the expense of the solvents used. Methods have lately been perfected, 
however, and we may expect to see concentrated extracts more 
widely used. The dust is not easy to obtain, and requires special 
machinery for its manufacture, but is efficient and easily applied. 
On estates which grow derris the water ‘ extract ’ is still the most 
convenient form of application, and the following is the method of 
])reparation which has been found efficient in this country : 


Derris roots - 5?— -1 lbs 

Soap - 2 lbs 

Water - 10 galls. 

To bo diluted at the rate of 1 in 10. 


The derris is cut into small pieces and thoroughly pounded to a 
pulp. If a stone mortar or similar appliance is available a little 
w.itor mar be added to facilitate pounding. Five gallons of water 
are placed in a barrel or wooden tub and the derris pulp is enclosed in 
a (doth and sti^eped in the water, any extract’’ which remains 
from the pounding being added. 

The soap is sliced and dissolved in 5 gallons of water, using heat 
if necessary. When the soap has dissolved, the solution is put aside 
to cool, and the derris pulp is thoroughly squeezed until all the milky 
juice has been ‘extracted.’ The soap solution is now mixed with 
the milky fluid obtained from the derris, and the stock solution 
diluted at the rate of 1 in 10 of water. Iron containers should 
not be used. 

This spray will be found useful for general purposes, but for 
small soft-bo lied insects less derris may be used. The actual amount 
necessary will depend to a certain extent upon the efficiency with 
which it is pounded and squeezed. The spray will not keep for 
more than two days without losing its efficiency 

The following remarks are divided into two parts, the first 
dealing with toxicities of various plants which go under the collective 
name of “ tuba,” while the second deals with the insect pests on 
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Derrii spp. as far as they are at present known. It is convenient to 
give a short summary here : — 

1. The Malay word “Tuba" is not confined to species of 
Denis. 

2. Eleven “ tuba ” plants not Denis sp. were found to have 
no practical value as insecticides. 

3. The species of Denis vary in toxicity, as do apparently 
varieties of the same species. 

4. Denis elliptica variety “ Tuba rimba ” appeared to be 
the best plant for use on estates. 

5. Notes are given on 11 insects which feed on the leaves of 
derris, and a serious pest on the stored roots is mentioned. 


PART L 

Tiik Insecticidal Valttr of Malayan Piscicides, 

The natives of Malaya, especially the Sakai or aboriginal tribes, 
have long been versed in the art of utilising various plants as poisons 
in the pursuit of food. Numerous arrow-poiaons are known, with 
whicli it is possible to bring down heavy game, but in addition to 
these certain plants an‘ used for poisoning fish in riveis and streams. 
The plant used is pounded and thrown into the river, the fish rising 
to the surface in a diuid or stupefied condition, where they are caught 
b> a line of men drawn across the stream Although now geiu'rally 
prohibited on account of the enormous waste of life, fisii drives, as 
they are called, still form part of the entertainment given by native 
chiefs on fete-days. 

The commonest substance used for poisoning fish is the pounded 
roots of the plant kown in Malay as “tuba”, the plant moat 
frequently referred to under this name being a species of Derris of 
the order Legnminosie. Derris is now quite a w^ell-known insecticide, 
having been used for a long time by Chinese market gardeners, and 
more recently as the principal constituent of various proprietary 
insecticides. Considerable work has been done on both the chemistry 
and toxicity of the substances contained in this plant by numerous 
investigators, among whom may bo mentioned Greslioff, Power, 
Rillevoldt, Ishikawa, Me. Indoo and others, Tattersfield, Roach, 
Fryer and Stenton ^ Nearly all these investigators, however, con- 
fined thtiir researches to one species, Derris elliptica. 

On enquiry among Malavs it was found that there was a large 
number of plants in this country which, although called “tuba’’ in 
the vernacular, wen not the same, and could not always be I’oferred 
to the genus Denis ; and that the word “ tuba ’* even extended, in 
some parts of the Peninsula, to inorganic poisons such as arsenic, 
which lias been called “ tuba tikus ’’ (nit. poison). 

* For papers by the last four investigators, and a bibliography, see 
“ Annals of Applied Biology,” V,oL X, No. J. 



It; was therefore decided that it would be advisable to make a 
collectioa of all the ** tuba*' plants which could be obtained, and to 
test their insecticidal properties, and at every opportunity specimens 
of tuba >vere obtained from the natives and kept in the 
entomological laboratory for examination. 


For the sake of simplicty the plants obtained were divided into 
twj -{rjiip*!, tiid sp.^o‘ies and the uon»\yerris species, and this 

division IS adherred to in the present paper. Prom the start, 
however, it was obvious that there would be great difficulty in identi- 
fying the material, and it was not until the beginning of the present 
year that it was |)OS8il)le to get even a portion of the material named. 
Most of the non- Derr is plants were obtainable only as roots, bark or 
other portions, and in the case of the Verris species the roots only were 
genei^illy sent in. Owing to the kindness of I.H« l^nrkill. Director 
of the Botanical Gardens, Singapore, a portion of the material was 
eventually identified, and the author’s thanks are due to him for the 
trouble he took in identifying a very unpromising number of 
specimens. 

The results given in the present paper are preliminary, and 
much more work will have to be done before the conclusions arrived 
at can lie sol down as accurate Kspecially is this so in regard to 
tiie coniparalive toxicitios which must be tested on a larger number 
of insects of diilerent species. 


Non-I)eiiuis SricciES, 


Through the generosity of W* II. l^arnes and G* E. Mann, 
Agncnllural Field Officers for Negri Seinhilan and Selangor, a 
collection of plants was ohtain(*d from the Sakai in their areas. Not 
all of them iiave been identified, as will b(‘ seen fi-om the following 
t;ihle : — 

Taule I. 


Natural Order. 


Name. 


Vernacular. 


Mi ni. sperm aceae 
G util ferae 

CTuttiferae 

M yrtaceae 
Ebonaceae 


Styraceae 

Dioscoreaceae 


- (\7scfnf/(in h! Jimean u7n, Mkus- 
( V/ loph yll H in ? specia hi Ip^ 

Wilid. - 

Cnlopki/Uum ? spertnlrile^ 

Willd. - 

- Biirrinqionia sppctosrty Forst, - 
J)io$pi/'fos WallicJiiiy King 

and Gamble - 

- Diospyros Wallichn, King 

and Gamble - 

- Sty rax benzoin. Dry. 

- Dloscorea piscatorum, Prain 

and Burkill - 

- Unidentified 

»> 

♦ »» 


Tuba kupuk. 

Kill It bentangor. 

Akar bentangor. 
Pwtat. 

Tuba buah-daun- 

„ „ -akar. 

Kemenyan. 

Tuba cherok. 
Tuba janirok. 

,, tapah. 

,, bantu. 

„ sasan. 

„ riam. 
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Since all tfee planfcs are simply poumled and thrown into the 
fltreara for poisoning fi^h it is evident that water must be able to ex- 
tract the toxic substances. For testing the insecticidal values of the 
plants a water extract was made by chopping up a quantity of the 
plant as fine as possible and th«m pounding a weighed quantity in a 
mortar with a little water, until a pulp had been obtained. This was 
then strained through muslin and the remaining pulp well squeezed 
out in the water. The liquid samples thus obtained were then made 
up to equal volumes with water. 

Coscinium Blunieamim , — This is a climbing plant which is us- 
ually found on flat land and in secondary jungle growth, and its long 
yellow tubers are eaten by the Sakai. It is, in fact, usually found in 
abandoned Sakai clearings in the jungle- The bark is used as a fish - 
poison in the usual way, i.e. pounding and throwing it into the 
stream. The bark and stems were hard and yellow iu colour, and 
were difficult to cut up and pound. With water a light ^curry 
powder* coloured liquid was obtained which was slightly frothy, and 
had a tendency to stain the muslin yellow. 

Calophyllum speciabile . — A jungle tree which provides a first- 
class timber, found on hilly and flat ground and in swamps. The 
Sakai say there are many varieties of ^Bentangor* so that the specific 
identity is doubtful. The bark of the trunk and roots is used. 

(a) Bark. Easily pounded, giving a reddish yellow liquid. 

ih) Root bark. Difficult to pound and gives a coloured liquid 
which is similar to that obtained from the trunk but 
lighter. 

Barringtonia speciosa , — This tree grows to a girth of four feet 
on dry fiat land only, and is planted as an ornament. The bark was 
not very easily turned to pulp, and gave a light brown liquid. 

Diospyros Wallichii , — Timber can be obtaintd from this tree, 
which grows to a girth of about four feet on hilly land, but the tim- 
ber is not used. The bark of the trunk and the leaves are employed. 

(a) Leaf. Easily pounded, giving a daik green fluid, probably 
mostly chlorophyl. The liquid has a faintly aromatic 
smell- 

lb) Bark. Fairly easily pounded, giving a coffee-coloured fluid 
which shows no tendency to froth, even when soup is added. 

Styrnx benzoin . — This tree is found on hilly land and is tapped 
by the Malays who use the resin as an incenee on various ceremo- 
nial occasions. The bark as well as the roots are appaiently used as 
a fish-poison. The wood is light red in colour; difficult to reduce to 
ft pulp ; gives a frothy, reddish liquid. 

Dioscm'ea piscatorum * — This is a newly described siet-Usof 
Dioscorea^ and has been proved to be toxic to fi^h by Burkill and 
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Hotttam.^ The tubers are easily pouuded and give a red liquid 
which is distinctly frothy. 

Tuba janirok. — Similar to tuba hantn, fairly easy to pound. A 
stronger aromatic smell than tuba bantu, similar to gum benzoin. 

Ttibah tapah. — This and the following plants have not been 
identified and were received as roots only The roots suggest the 
fibrous qualities of Derris but it is iraoossible to say what they are. 
Fairly easy to pound, giving a light coffee-coloured liquid. 

Tuba haul u.—FB,\r\y easily poun led, colour of liquid similar to 
tuba tapah. Faint aromatic smell. 

l^uba safian. — Dark coffee-coloured liquid obtained. Root fairly 
easy to pound. 

Tubariam. — Fairly easily pounded, light yellow translucent 
fluid. 

For trials of the insecticidal value of these f>lant8 5 grnis of llie 
chopped samples were well pounded in a mortar, the pulp squeezed 
and strained through muslin, and the liquid mnde up to 100 cc. with 
water. At the first trial, although some showed evidences of V>eing 
toxic to insects only two showed any promise, viz: Dio<icorea pisca^ 
and Tuba janirok. The fact that all these plants are used as 
fish poisons does not necessarily mean that they will he toxic to in- 
sects, and it is pissible that not all of them are toxic to fish. No 
opportunity of testing this point was forthcoming, hut it is well 
known that a nmnh n* of (iuifce innocuous plants is included in the 
various poisons made by the Sakai on account of the ritual which 
accompanies their manufacture, and it is quite possible that some of 
the above plants are included in fi^ih-poisons with, say, a spueies of 
Derris from which the real toxic substance is derived. On the other 
hand it might be found that the fresh plants held toxic principles 
which so changed their constitution on drying that their toxicity is 
lost In addition it is possible that some of the last four may be 
species of Derris which are non-toxic* The water extracts, however, 
showed none of the characteristic appearance and smell of the known 
species of Verris which have been tested. 

It w^as considered that none of the plants would be of import- 
ance unless they exhibited a toxity at least equal to a commonly 
grown Derris, and a variety of D, elliptica (Tuba rimba) which is 
grown on a large scale, was used as a basis of comparison in the tests. 
Sodium oleate was used at the rate of 0.25 per cent to act as a wetting 
agent in all the experiments, the required quantity being added in 
solution to the Water extracts. Throughout the tests the mature 
larvae of Parana herhifera. Walk. (Liraacodidae) were used, ten 
larvae being employed for each test. By means of a brass wire gnnze 
cage they were totally immersed in the liquid for half a minute, 
being caged with the’ r food plant directly afterwards. They were 
bandlod hv moans of clean camel-hair brushes. The results are 
shown in T^ible IL 

*rhe Gardens* Bulletin, Straits Settlements, Vol. Ill Nos. 7-8. p. ?60. 
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D - Dead. 0 


Plant used. 


Coscinium Blume^ 
an a m 

Calop/inlluvi ? 
apficUibUa (bark) 

Cainph 1)11 am ? 
specti chile (root)| 

hni nv (I tom a 
Hja'Ciosa 

Diosfo/ros 

iralifchu (loaf) 

l)fos)Hiro^ 

Wallu'hii (r(K)t) 

Sttfynr hvnzo'ui .. 

Dioscorea pisca- 
lor am 


Til bah tapah 
Tuba bantu 

Tuba sasan 

Tuba janirok 

Tuba riam 


Derris eUiptica ... 
Control 


Sodium oleate ... 
Control 


Table IL 

Non-Derris Sjiecies. 

= Comatose”. A = Alive P = Pupated. 
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The pupations recorded are considered to have been accelerated 
slightly by the immersion in the various fluids. It was difficult at 
times to decide whether the “ comatose*' state was due to approaching 
pupation or to the action of the fluid, and in some cases the coma* 
tose indivivuals merely pupated and emerged normally later on* The 
normal time of pupation, according to the breeding records for the 
batch of larvae used, would have been from three to four days after 
immersion, and although the date cannot accurately be forecasted for 
individual larvae in a large batch, it is thought that promatnre pupa- 
tion as a result of treatment took place to a certain extent. All 
larvae which pupated completed their development and emerged, 
some of the moths being a little undersized. This last is not con- 
sidered to have much significance, however, since there is some varia- 
tion in this species in nature. 

It will be seen that although some toxicity is shown by several 
of these plants, it does not compare with tliat shown by Derris^ es- 
pecially on dilution. It is thus concluded that none of the plants 
tested will become of any practical use as an insecticide. 

DeHIUS SpI'X'IKS. 

According to llidley (Flora of the Malny Peninsula, Vol. I) 
there are elevtui species of Den n in this country, viz:— * 

Name. Habitat. Distribution. 

Dernsi nnninta^ Thw. - Tidal riveis - India, CVyJon, Indo- 

(’Inrin, Malaya. 

Dcrri'i iJi!/rsfflo)a, 

Deutli. - Open country - Siiinatra, Java, Malaya. 

Deniti seanclensy 

De itb - Woods near sea - Jndo-Malay a, Australia. 

De) ns rlnl/jfi (jjoides, 

Ibiker. - Open country - Teruisserim, Malaya. 

Dei ns ulif/inosa, 

Dentil. - Mangrove swamps - l^aist Africa, Mala> a, 

Ma scan' lies 

Dei ns ele(/(in^, 

Bentb. - ... Sumatra, Teimsseiim, 

Malaya. 

Derns affijits, 

Bentb. - ... Java, Malnya. 

Derns dvioena, 

Bcntb. - Lowland forests - Tenasserim, Malaya. 

Dei ns eJlijiiica, 

IVnth. - Rocks. Cultivated - Cambodia, Siam, 

Malaya. 

Derns malaccensis^ 

Prain. - Forests - Tenasserim, Siam, 

Borneo, Malaya. 

iJerr'is Yoppii, 

Crai b. 


- Malaya. 
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Derris afflnis and D. uliginosa are synonymous, so that the 
number of species is reduced to ten. Me. Indoo, Sievers, and Abbott, 
in their paper published in the Jour: of Apfne: Research, 
Vol : XVII p, 1 m, give some information on the toxic values for 
several species, but of the species known in Malaya only 
ulifiniosa eJUjdica are mentioned. They state that 
and elhptlca were found to be sat'sfactory as insecticides and that 
scandens and the following species were not ; — D. Koohjihherah, 
Hiily, I) oliqo^pp.rma, K. Bclium. (both from Australia) and 
7). robiL^trif Benth (from Indiaj With the elimination oil), scmidpuf: 
the number of species in Malaya whicJi might repay investigation 
is reduced to nine. 


For a long time efforts were made to secure properly identified 
specimens of the species of Thrris known to exist in Malaya, 
Imt without success. Eventually, however, again through the kind- 
ness of I. IL Biitkill, authentic specimens of 1). elhptica, D vin/nc- 
cfnnjs and 1). til IJ 1 SI floi a wore obtained. In addition to these sevcial 
varieties of Drrrts were obtained, hut their specific identity is mostly 
uncertain. They are as follows; — 


Vernacular. 

Identification. 

Tuba rimba 

Dnris elbpUva 

,, me rah 

»» 

,, puteh 


„ gagah 

Deiiis sp. 

„ standing 

„ „ (from 

„ creeping 

■»t ?» »♦ 


Both jiinlacrpiiss and thqrsithmi exhibit toxic prot>erties, and all 
these samples give the milky fluid of peculiar siiudl common to derns 
roots. There is very little distinction between the roots of elliptica 
and malcv^coiisis, but t/i nf sijlora is easily recognised by ils'liglit colour 
and by the light scaly character of the rocd-baik. llaMiig these 
varieties and species in hand, it was desired to c{)m]iar(‘ tJieir toxic 
content or their compt^rative behaviour towards insects. At the out' 
set, however, it was evident that no facilities existed for making a 
true comparison. The toxic principles are changed by the use ol iient, 
necessitating any extraction by solvents being performed iiiuler lodiufd 
pressure. In addition, extraction is difficult unh'ss tlie loots are 
ground to an exceedingly fine powder. Xo suitable appaiatns vias 
available with which to conduct thecae operations. 


As regards the water extract the same error which applies to ex- 
traction by chemical solvents is prescuit if the roots are not ground 
equally fine, and pounding in a mortar is too inaccurate a process for 
true comparisons. Fnrtlier, it has been found by Me. Tndco that 
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vratidr is aot an efficient vehicle ftn* d^rris unless the fine pow^r is 
suspended in it, and by straining the pounded or unevenly ground 
roots no certainty of having the same amount of suspension in each 
sample could be maintained. For these reasons it was considered 
that a comparison of the toxicities of the species would possibly be 
misleading if carried out in Malaya with its primitive laboratory 
facilities. 

Apart from the inaccuracies likely to occur in the laboratory 
under these conditions, there is also the question of the age of the 
plant, it being very possible that unless plants grown under identical 
conditions and of exactly the same age were used, more errors would 
be introiliiced. It has ihjrefore been decided that now properly 
identified plants of a few species can be obtained they should be hand* 
erl over to some institution where full facilities for comparison exist. 
From one aspect however, a comparison of the toxicities such as can 
be done in a very rough way might be useful. Many estates in 
Malaya grow a little derris for use on the estate when required, and 
in this case the root and stems would be coarsely ground or pounded 
in a mortar, the water extract being used. From this point of view 
a few notes on the various varieties are given. In the laboratory an 
ordinary drug mill was used, the root being ground as fine as possible 
with this machine. The roots varied in their behaviour in the mill, 
and tliHV were graded by inspection in the order of the fineness of the 
product. In Table III the root which gave the finest powder is 
plained first, that which gave the coarsest last. The moisture content 
was roughly estimated for each root and is included in the table. 

Table III. 


Order of fineness. 

IVIoistnre 
content % 

Tuba rimba (finest) 

r.4 

J). elhphcd 

10.3 

Tuba me nib 

3.3 

,, creeping 

9.4 

D. malacvensis 

9.3 

Tuba gagah 

r.3 

,, piiteh 

8.0 

,, .standing 

9.6 

/). thyrsi flora (coarsest) 

... 11.1 


One gramme of the powdered roots was then weighed and pounded 
for two minutes in a mortar. The resultant pulp was squeezed 
through muslin in water and washed, the liquid being then made up 
with water so that the volume contained 1% of the dry root. 

When the water extracts are left standing for twelve hours a fer- 
mentation process seta in, which appeared to be most active with 
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D. elliptica ar>d D, malaccensiSf a greyish scum being formed on the 
surface. Although this point has not been investigated, it is believed 
that this fermentation reduces the toxicity of the extract, since 
samples which had been left for some days showed a marked falling 
off in this respect. Associated with the scum is a gram-negative 
organism which appears as short chains 7 — 8R. in length. All tests 
were therefore made with the freshly prepared extracts. 

For these tests the larvae of a Pyralid, Tirathaba sp. were used, 
the total immersion method being employed. Since these larvae 
showed some susceptibility to sodium oleate it was not used in these 
tests, but the immersion period was increased to fifty seconds. 
Twenty larvae were used for each test, the results being shown in 
Table IV. 

Table IV. 

Derrts Species. 


D Dead. 0 = “ Comatose.*' A = Alive. 


Hoot Used. 

Strenfjth. 

% 

Results after 24 hours. 


I). 

c. 

A. 

D, elliptica 

0.2 

IS 


2 

Tuba rimba 

0.2 

11) 


-1 

Tuba merah 

0.2 



() 

Tuba creeping 

0.2 

12 



! 

Tuba gagah 

0 2 1 

1 

10 


10 

D. malaccensis 

0.2 

8 


12 

Tuba standing 

0.2 

8 

’■ ' 

12 

Tuba puteh 

0 2 

G 

1 

10 

J), ihyrsiflora 

0.2 

2 


18 


On referring to Table 3II it will be noticed how closely these 
results agree with the order of fineness of the powders obtained, so 
that the comparison is probably more in the nature of the ease with 
which the various roots can be prepared than of their toxic content. 
It is also noticeable that, with the exception of Tuba puteh, those 
which are known to be D. elliptica appear to be the most toxic. 
Other than the authentic D. elliptica^ which appears to bo the best, 
Tuba rimba. Tuba merah and Tuba puteh are almost certainly/^. 
elliptica,. As grown in Malaya there are variations in the plants. 
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Tuba rimba, Taba marafa and Toba pnteb baing fairly easily diatiiK 
guishttd from one another^ The authentic sample of D, tlliptica 
appears to be the same as the variety known as Tuba rimba, and 
from the results there appears to be little difference in toxicity. From 
these preliminary tests it would appear, therefore, that D. ellipHca 
is the best of tb^se species lor use as an insecticide, and that the 
variety known locally as Tuba rimba is the best one to grow for use 
on estates. 

PABT II. 

Notes on the Pests of Dbrrie. 

Considerable interest has been shown recently in regard to 
growing derris (**tuba*’) for sale as the basis of insecticides and also 
as a convenient and cheap substance which can be used for the con* 
trol of certain insects on estates. During the course of investigations 
on the various species and varieties of this plant some insect pests 
have been discovered, and since nothing can be found on the subject 
m the literature available it was thought that the publication of an 
annotated list of the pests so far recorded on derris in Malaya might 
be of interest. 

Until quite recently the insects found feeding on ibis plant were 
limited to the leaves. When grown under plantation conditions 
there is always a certain amount of injury from leaf-eaters, but it is 
only occasionally of a serious nature. If grown on a large scale, 
however, this injury will in all probability increase in severity until 
control ineasuies may have to be undertaken. The roots and stem 
on the other hand have lately been found to be attacked in store. 
Whether the infection took place in the field or after they were 
stored is not yet certain, hut the damage done is of a serious nature 
and may occur in stores in this country and during transhipment. 
In the following notes a reference is given to the monograph which 
was accessible and also to the hooks dealing wdth this region of the 
world. References have been cut down as much as possible, full re* 
ferences being given in the book or monografib quoted. Common 
synonyms are given to facilitate reference. '1 he distribution has as a 
rule been taken from the works quoted, white the notes on the life 
history and other details were obtained from our breeding records. 

Among the leaf-eating insects many are not pests in the correct 
sense of the word, but they are nevertheless noted since they may 
develop in importance where derris is grown as a pure crop on a large 
scale. Control for leaf-eating insects will probaby be limited to hand 
picking, partly owing to the fact that there are no facilities for spray- 
ing on many estates where derris is grown, but largely because 
spraying operations would not only be of doubtful value with this crop 
owing to the great difficulty of applying the spray efficiently among 
the creeping stems and matted foliage, bat the coat of such operations 
would rarely bean economic proposition. In the case of the root 
feeders, however, control by fnmigaiion or other methods will have to 
be undertaken. 
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1. LEAF FEEDERS. 


Hesperiidab. 


Parata a lexis, F. 
Distribution 
Food Plants 
Life History 


Sr.atus 

Ctintrol 


Parata alexis, F. 

Moore and Swinhoe, Lepid : Indioa IX 
p.253. Hy nony m-Haso7‘a alexis F. 

- Java, Borneo, China, Ceylon, India, 

Burma, Andamans, Malay Peninsula. 

- Pongamta glabra (India) derris 

(Malaya.) 

- Larva greenish purple with darker fascia 

on dorsum, thinly clothed with whit- 
ish bans ; head large, brown. Rolls 
leaf and pupates inside ; pupal period 
about 8 days. 

Minor p(‘St. 

Hardly necessary at present ; rolled 
leaves may be picked. 


Aiutiidak. 


Avisucta lactinea, Cram. 


Annactn htctinea, Vnini. SeitK, Macrolepid : of World, English 

Edn. X p. '^^Il . 

E'ttnj mue lactinea, Cram. Fletcher, Some South Indian Insects 

p. 868. 

Creatoaotus lactiiieus, Crain. Daminerman, Landbouwdierkunde 

van Oost- Indie p. 180. 

India, Ceylon, Burma, Sunda Islands, 
Philippines, Java, China, Japan, 
Malay Peninsula. 

Numerous. Penmseium typhoid eufn, 
coflfee and others in India ; soy bean, 
lantana and others in Java; tea, 
chilies and derris in Malaya. 


Distribution 


Food Plants 


Life History - Eggs laid in mass on leaf or shoots ; 

larva black with long dark brown 
hairs arising from tubi ndes on body, 
and with red spots snb-dorsally, 
Feeds openly on h'af ; pujiates in 
ground ; ceases feeding 2 to 8 days 
before pupation, pupal period 1 1 days. 

Status - So far not serious in Malava, except on 

one occasion on clnlies, but a serious 
local pest of Pennisetum iyphoideum 
in India. 



« 3is 


Control 

* Hand picking and eolUotion of agg 
masses snffloient at present. 

Gboheiridas. 

Anisodts ebrinana, Guen. 

Anuodas obrinaria^ Guen. Hampson, Fauna of British India, Moths 

III p. 446. 

Synonym — Anisod$s ohliviaria^ Wlk. 

Distribution^ 

- Khdsis, Bombay, Nilgiris, Ceylon, MouD 
mein, Andamans, Borneo, Solomons, 
Malay Peninsula. 

Food Plants 

- Derris (Malaya). 

Lifa History 

- Larra feeds openly and pupates on leaf. 
Pupal period about 6 days. 

Status 

- Hardly a pest. 

Control 

“ Not necessary. • 

PSYCHIDAK. 

Mahasena sp. 

An unknown species found doinf? minor damage. Other species 

of Mahasena are pests on coconut, arecanufc and African oil palm in 

Malaya. Nothing 

is known at present about the species on derris. 

Limacodidae. 

Befippn laU^aua, Moore. 

Bell p pa laleaua^ 

Moore. Harnpson, Fauna of British India,. 
Moths 1 p. 

Dammerinan, Land bon wdierkunde van 
Oost'lndie p. 11:^. 

S y n o n y m —Cheromettin ferru^nica^ 
Moore. 

Distribution 

* India, Ceylon, Rangoon, Bbaino, Java, 
Malay Peninsula. 

Pood Plants 

- Tea (Ceylon), coconuts, coffee, banana 
and others in Java. Derns (Malaya). 

Life History 

- Larva stout, oval in shape, jelly-like ; 
pale bluish green with yellow and 
black spots. Feeds openly, pupates 
in round cocoon. 

Status 

- Hardly a pest. 

Control 

- Unnecessary. 
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Thyuididae. 


StrujUna acitaria, Wlk. 

Striglina scitaria, 

, Wlk. Hampson, Fauna of British India, Moths 
I p. 3&4. 

Distrilmcion 

- Japan, Formosa, India, Ceylon, Burma, 
Andamans, Borneo, New Guinea, 
Solomons, Australia, Fiji, Malay 
Peninsula. 

Life History 

- Larva greenish yellow, first thoracic 
segment yellow, head brown ; dark 
brown spots on 2nd. thoracic to anal 
segments ; a few short hairs on body. 
Pupates in folded leaf ; pupal period 
8 days. 

Food Plants 

- Dadap, Bauhinici purpurea, and darris 
in Malaya. 

Status 

~ Minor pest. 

Control 

~ Hand picking if necessary. 


Pyralidar, 

Lamprosema diemenalin^ Gnen. 

Nacohia diemenal 

IS, Guen. Hampson, Fauna of British India, 
Moths lY p, 310. 

Distribution 

- S. Africa, Formosa, Ceylon, India, 
Burma, Andamans, Sumatra, Java, 
Celebes, Fiji, Malay Peninsula. 

Food Plants 

- In Malaya — Centrosoma, soy bean, 
indigo, ground-nut ; Tepllrosta can" 
thda, Sesbania acnhata, Cl ft on a 
caianifolia, Cnlopoqonium viucir 
noides, oliclios spp., dorris. 

Life history 

- Eggs on leaf; larva smooth, greenish 
giey above, green below, head 
ochreous. Pupates in folded leaves ; 
pupal period 0 to 8 da>s. Larva 
parasitised by ('hrfonns sp., another 
Biaconid, and an Telineinnonid . 

Status 

- Fairly serious, especially when parasit.es 
are scarce. 

Control 

- Hand picking usually sufficient, but 
spraying may ha.ve to be undertaken. 
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Maruta testulalis, Geyer. 

Maruea testulalisf Oeyer. Hampson, Fauna of British India^ 

Moths IV p, 393 

Fletcher, Some South Indian Insects, 
p. 440. 


Distribution 
Food Plants 


Life History 


Status 

Control 


Dammerman, Landbouwdierkunde van 
Oost-Indie, p* 189. 

Throughout Neotropical, Ethiopian, 
Oriental and Australian regions. 

Tobacco (Java) Tephrona Candida and 
^ajaniis indicus (Ceylon) beans 
(Porto Rico) pulses (India) In Malaya 
— beans, Sesbania aculeata^ Mucuna 
prurienSi derris. 

Larva pale greenish yellow with brown 
warts from which arise short hairs. 
Usually known as the ‘ bean pod 
borer’ from its habit of boring into 
the pods, but in Malaya feeds on 
leaves as well, webbing them together. 
Pupa in silken case in folded leaves ; 
pupal period 6 to 7 days. 

Very minor pest. 

Unnecessary. 


Mamca amhoinalis, Feld, 


Marvca amhoinalm^ Feld. Ilampson, F'anna of British Indin, 

Moths IV p. ;U)4. 


Distribution 


Food Plants 


Life History 


Status 


Control 


Kbilsis, NiJguis, Burma, Borneo, Amboi- 
na, Malay Peninsula. 

Tephrosia Candida (India) Ponqaniia 
glabra and derris (Mnliiyn.) 

Larva yellow with short single hairs 
arising from very smnll tubercles; 
head brown, large. W\*hs and folds 
leaves, pupating in si 1 Ken cell ; pupal 
period 7 to 8 days. Has not been ob- 
served eating the pods of the known 
food -plants. 

The commonest leaf-eating pest found 
on derris and may do considerable 
damage. 

Hand picking of larvae and pupae pro- 
bably the most tliat can be done, but 
spraying may have to be resorted to. 
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Eugosmidab. 


Eucosma halanoptycha, Meyr. 

Eucosma halanoptycha^ Meyr. Meyrick, Reo.Ind. Mus., V p. 218. 


Distribution 

- India. Malay Peninsula. 

Food Plants 

- Pongamia glabra (India) derris 

(Malaya.) 

Life History 

- Little known. Larva folds youngest 
leaves, pupating inside; pupal period 
about 6 days. 

Status 

- Hardly a pest. 

Control 

- Unnecessaay. 


Eucosma defensa^ Meyr. 


Eucoitna defensa^ Meyr. Meyrick, Exotic Microlepido^^tera^ II 

pL 17 p. 617. 

• Fiji, Malay Peninsula. 

- Fongamia glabra i¥\\\) (Malaya). 

- Little known. Larva feeds on leaves; 
pupal period about 1 0 days- 

- Hardly a pest. 

- Unnecessary- 


2. ROOT FEEDERS. 

Some evidence of damage by insects to tiie roots of derris had 
hHen noted on several occasions before any insects were actually 
ifound. The first sample which was found with the insecte present, 
however, yielded no fewer than four which were apparently feeding 
•oil the root while one or two others were present whose status could 
not he defined. Two Bjstrichids, a Scolytid and a Tenebrionid were 
<^ertainly feeding and the larvae of, it is helK^ved, all foui were found. 
For the present they have .sun ply been separated as . — 

Hostrichid No 2337. 


Distribution 
Food Plants 
Life History 

Status 

Control 


No. 2338. 

Tenebrionid No. 2336. 

Scolytid No. 2341. 

In order to confirm whether the infested roots were really 
Derris sp or those of some other plant which had been mixed with 
the derris, a portion of the uneaten material was taken and an extract 
made in th^ usual way. This was then tested on some caterpillars 



and proved to be toxic» as well as having the typical appearance and 
Btneli of derris extracts. A portion of the excreta from Bostrichid 
No. which was the dominant insect, was then taken and tested 

in the same way. The extract propared from the excreta had no 
effect on other members of the same batch of caterpillars nor on the 
nymphs of Dysdercus cingnlatus^ h\ which are particularly suscep* 
tible to derris. It was thus concluded that the tnbatoxin and other 
substances contained in the root were almost, if not entirely, destroyed 
by the digestive fluids of this insect. 

The life history of these insects is under investigation, but Bostri- 
chid No. 2337 is certainly the most important of the four mentioned. 
One is apparently parasitised by a (?) Braconid, a cocoon having 
been found in one of the galleries attached to the remains of a larval 
skin. In the samples obtained it is estimated that 50% of the roots 
had been destroyed, and with continued infestation there appears to 
be no reason why the whole of the crop should not be lost. 

Infestation by these insects will have to be watched for where 
derris is stored, and strict sanitation will be required. In addition to 
this fumigation will probably have to be resorted to* It will not be 
possible to employ heat as a control measure owing to the chemical 
changes brought about in the toxic principles by its agency. Since 
writing the above several additional cases of infestation of stored 
derris roots have been reported. In each case Bostrythid No. 2837 
was the dominant if not the only insect present, and the damage done 
was of a very serious nature, In one case practically the whole of 
the crop fr )ra an estate was destroyed in the store, and since the 
infestation is capable of increasing during transit, it behoves growers 
to examine their roots most carefully during storage and before 
shipment. 


R‘^c:nved for publication 7th September 19^6, 



eSSBRYATieNS ON eOVBR eROPS AT 
enSTLBTON BSTATB. 

By B. Bunting and T. D. Mabsh. 

T he followini^ notes are the result of observations made on a 
number of cover crops now being grown at Castleton Estate, 
Teluk Anson. 

The plots are only small, being about 1/20 acre in extent, and 
were primarily laid down with the undermentioned objects : — 

(i) To ascertain the suitability of various cover plants for 
growing on the flat alluvial clays of the Lower Perak 
District. 

(ii) Demonstration purposes. 

With the exception of Mikania scandens and Vigna oligosperma^ 
which were propagated from cuttings, the whole of the cover plants 
were raised from seed. 

The seed was sown on the various plots during the last week 
in October, 1924, in well-changkolled and clean land so that the 
observations are made over a period of approximately one year. 

There was one coconut palm, about 15 to 20 feet high to the 
base of the leaves, growing in the centre of each plot and the soil 
conditions were very similar throughout the whole of the plots. 

Ganavalia ensiformu. — Seeds of this cover plant were dibbled 
in changkolled land 8 ft. apart each way. The plants came away 
vigorously, producing a good growth of green material and would be 
useful as a quick-growing green manure for changkolling into 
the soil for intensive forms of cultivation. It grows about 
3 feet high and covers the ground fairly well. The cover produced 
a fair crop of seed after which it died out. After the plants were 
fully grown and had flowered, about 10 per cent of them died as 
a result of a fungus disease which attacked the roots and main stem. 
The cover lasted about 6 months only and the plant did not re-seed 
itself, probably because the surface of the ground was too hard. 

A second lot of seed was dibbled in between the former rows of 
plants in April, 1925, without further changkolling. These plants 
have made very poor growth and are practically a failure. 

Calopngonuim mnctmoidesr-SeBd was sown in rows 3 ft. apart each 
way in October, 1924. After a period of about 3 months, the plants 
had completely covered the ground, whilst after 5 months they formed a 
dense cover 1 foot deep and at that time were seeding to a limited extent. 
It is particularly suited to this class of soil and makes an excellent 
. cover. In the original 1/20 acre plot it has not grown much under 
the shade of the coconut palm and even the few plants that grew 
appear to be dying out, which may be due to the fact that the soil is 
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very poor near the palms. In other areas, however, nnclet small 
ooconute about lii , years old it flourishes and has to be continually 
taken away from the palms to prevent it climbing up the trunks 
During the whole period this cover has shown vigorous growth, but 
there are a few patches where all the leaves appear to be soorched and 
the plants have died ont. 

Cassia hirsuta. The germination of the seed of this cover was 
poor but the few plaints that grew were fairly good. Seed was dib- 
bled in 2 ft. X 2 ft. apart. The plants are now almost 5 to 7 feet high, 
but the growth is fairly open in character and the cover throws little 
shade, consequently has little effect in checking weeds. In the re-sown 
parts of the plot the plan ts have not done so well, probably because the 
land was not rechangkolled and the rain had beaten the soil down 
somewhat before re-sowing. This cover is not altogether a complete 
success. 

Cassia mimosoides.—Setd of this cover was sowm about 2 ft. 
apart each way. One to three seeds were dibbled in each hole in 
well-changkolled land, but after germination only one plant was left 
per hole. The growth was very slow at first, the plants taking severgi 
months to cover the ground and provide sufficient shade to check 
the growth of weeds. When the plants attained a height of about 2i 
to 3 feet they completely covered the ground and provided such dense 
shade that no weeds grew. The plants are still growing vigorously 
and have now attained a height of 10 to 12 feet. This cover is almost 
impenetrable, but has become somewhat woody. 

Cassia occidentalis, — Seed was dibbled in 2 ft. x 2 ft. apart. 
The plants grew into a straggling weedy cover about 4 feet high with 
no vigour, consequently giving no shade. This cover plant flowered 
about the middle of December, 1924, and is undoubtedly useless on 
this type of land. Half of the plot was pruned to about 1 foot off 
the ground during March, but the cover never recovered from ibis 
pruning and gradually died out over the pruned area. 

Gentrosema Plumieri, — The seed of this cover was dibbled in 
8 ft. X 8 ft. apart in what is probably one of the worst areas of these 
demonstration plots, consisting of a wet plastic clay which is difficult 
to drain. On part of the plot, which was fairly dry, the cover, after 
a struggle, has become fairly well established and is looking healthy. 
On the rest of the area it has scarcely grown at all. It might be 
stated here that this plot adjoins on one side Viyna oligosperma and 
on the other side C. pubescens, but the latter plot was the best. 
All the three plots have soil of a similar character. 

Gentrosema puhescem, — Seeds were dibbled in 3ft, x 3ft. apart. 
This cover was planted on a wet patch of ground and for this reason 
was not altogether a success. It has been re-sown over part of the 
plot three times and at first was a very straggling cover almost choked 
by weeds in spite of the fact that since sowing it was weeded several 
times. During the dry weather it improved wonderfully and has 
now produced a fairly good cover. It is far superior to C, Plumieri 
but, like the latter, it will not thrive under wet conditions. 
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This cover dies out in patches similar to C. Plumieri and Calo- 
pogonium mucunoides. The plant takes a long time to become esta^ 
blished and the soil conditions are probably unsuitable for its suc- 
cessful growth. 

Clitoria cajanifolin ^ — Seed of this cover was sown 2 ft, x 2 ft. 
apart, hut germinated badly and part of the area had to be re-sown. 
Although slow in getting established the plant is now hbowing a fair 
growth, but it is not exactly suitable as a cover crop. It is somewhat 
woody and hardly provides sufficient shade to keep down weeds. 
As the plant has a habit of throwing out nnuierous branches 
on the ground level it would make an excellent cover for planting in 
close rows on hill sides in place of Oitronella and Lemon grass, to 
check erosion of the top soil. 

Crotalaria incana , — Seed was sown 2ft. x 2ft. apart. This cover 
has a very weak grow^th and the plants are stunted. The plants com* 
menced flowering at the end of December when only about one foot 
high and have been seeding freely ever since. This cover is useless 
on this type of land and has not yet covered the surface The best 
plants are I] to 4 feet high, hut they have a stunted leaf growth and 
generally lack vigour. 

Crotalaria striata — This cover has been vigorous from the time 
of sowing. The seed was dibbled in 2 ft x 2 ft. apart and the plants 
commenced flowering about the midd’e of December. A few weeks 
nfter germination this cover gave sufficient shade to stop the growth 
of all weeds. The plants are now 10 feet high and, judging from the 
large bulk of green material produced, would make an excellent green 
manure. Half of the plot was cut down to l4 feet from the ground 
on tw^o occasions and this is now (> feet high again. The uncut part 
of the plot has been seeding freely for the past four months. 


Crotalaria usaravioensis . — Seed of this cover was dibbled in 
2 ft. X 2 ft. apart. This plant has produced the heaviest and quickest 
growth of all the covers under observation, taking possession of the 
ground very quickly and choking out all w^eed growth, flowering 
commenced at the beginning of December and the plams, which have 
been seeding freely for the past 5 months, have now attained a height 
of 10 to 12 feet. Half of the plot was cut down on two occasions to 
Li feet from the ground and this has now grown again to a height of 
about fi feet, producing a large quantity of green material. A few 
plants in the uncut part of the plot have recently died, probably as a 
result of seeding tbo freely. Tbe objection to this cover is that it is 
compar^ively short-lived. 


% 

This crop from all appearances, has a high value as a green 
manure and may be kept growing for a longer period by constant 
pruning, thus preventing it i^eding., Tbe heavy clay type of ^oil 
evidently suits this cover. 


Desmadium tortuosum . — The plants produced were weedy and 
spindly, about 2 to 8 feet high, and were' a complete failure. The 
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Bead was sown 2 ft. x 2 ft apart and the plants flawcrf d to the middle 
of Deoember, producing rips seed at the end of January. The odgi^ 
nal plants are practically all dead, but the new seedlings are now 
growing. It has been necessary to weed the plot monthiy. This 
plant although practically of no value as a cover might piove useful 
as a fodder crop if sown thicker. 

Indiqofera hirtuta . — Seed of this cover was dibbled in 2 ft. x 2 ft 
apart The plant has made a very good growth of green material 
and appears to do equally well under shade of a large coconut palm 
as out in the open. 

The ground was completely covered about 4 months after 
sowing. This plant retains a vivid grean colour and has bright pink 
flowers with clusters of very hairy pods at the ends of the flowering 
stalks, both of which have a hanging or drooping habit. The whole 
plant is covered with brown hairs. It makes a very attractive cover 
having a semi-erect growth, but spreads over the ground without 
becoming a dense mass of dead brown stalks as in the case of Mimosa 
inoisa. The plant grows to a height of about 2 feet and has almost 
taken possession of the ground, but there is a little gniss growing on 
the plCt. Care and attention are required to get it established, and 
further trials on this type of land* appear to be warranted. 

Leucaena glatLca . — The germination of the seed was very bad 
and only about half a dozen plants were established. The growth 
was not at all promising and although these few plants have i/20 of 
an acre of ground they have not thrown out any branches. THiey 
mostly consist of single, nearly upright, stems about 8 to 5 feet high, 
bearing a few flowers and pods, consequently practicaiiy no shade is 
thrown and the cover would have to he sown very thickly to produce 
a stand of bushes sufficient to prevent the growth of weeds. 

Mikinia scandens , — A few cuttings were received from Serdang 
and were planted 8 ft. x 3 ft. apart. Only three or four of these 
cuttings survived the train journey aud the ultimate transplsntujg, 
and they had to be watered to keep them alive. As soon as sufficient 
rain had fallen, the plants commenced to grow very vigorously and 
after about four months the whole plot was covered to a depth of 6 
to 12 inches. All weed growth was checked and the expression ** the 
mile a minute plant,” which is frequently used in relation to this 
cover, aptly describes it. One cutting planted in the centre of four 
rubber or coconut trees would be sufficient to give a complete cove.r to 
this area in a short space of time. tShade does not appear to affect it, 
but conditions on these plots, as regards shade, hardly warrant an 
expression of opinion. This cover plant unfortunately is qon-Iegu- 
minous and therefore does not enrich the soil. 

Mimona invisa , — This cover is eminently suited to this type of 
soil. The seed was dibbled in 3 ft. x 8 ft apart and in about three 
months the ground was so completely covered that all weed growth 
was checked. It has been necessary on several occasions to keep the 
cover from spreading to other plots by turning it back on the edges of 
the plot. This particular plot is now, and has been for the past 4 or 
5 months, a solid mass of green material. 
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Sesbania aouleata. — This plant has given very poor results. 
The seed was dibbled in 3 (t. x 2 ft. apart and the plants grew to a 
height of about 8 feet. This cover throws no shade and the plants 
drat flowered about January 15th. Half of the plot was pruned to 

feet from the ground and this operation practically killed off all 
the plants, whilst those on the un pruned portion of the plot are now 
dying out. The plots had to be weeded monthly, and this cover must 
be described as a failure. 

Sesbmia sericea. — The remarks made about S. aculeata apply 
to this cover, but it does not live so long. Seeds were sown 2 ft. 
apart each way. The young plants came away at first slightly better 
than S. aculeata and flowered in the middle of December, but now 
they are all dead. This plant is of no use as a cover crop. 

Tephrosia Candida, — Ssed of this cover was sown 3 ft. x 3 ft. 
apart and produced good vigorous plants, which have grown to a 
height of about 10 feet. The plant forms a thick cover suppressing 
practically ail weeds. Half of the plot was cut back once to feet 
from the ground. This portion has grown almost as tall as the uncut 
area, is more dense in growth and has formed a better cover. This 
plant forms one of the most satisfactory cover crops, both from the 
point of view of shade and green manure. 

Tephrona Hooker iana var, amoena. — This plant is not so 
vigorous as T, Candida^ but if the seed is sown thicker than the 
latter, a good cover growing to a height of 3 to 4 feet will he obtained. 
It seeds profusely and makes a very satisfactory cover. The indivi- 
dual bushes are not so dense ns Candida, consequently unless the 
seed is sown more thickly the shade is not so heavy. 

Tephrosia purpurea. — The seed of this cover was sown 
2 ft. X 2 ft. apart and the plants have attained a height of about 
2 feet. This is rather a delicate bushy cover. Although probably 
valuable as a green manure it is not dense enough to suppress weeds 
and for this reason the seed would have to be sown very thickly on 
the ground. The plant is now seeding heavily. 

Tephrosia Vogelii, — This cover plant was tried but the seed 
failed to germinate. A fresh supply of seed was procured, but the 
growth of the plants is so small that further comments are unwarranted 
until the trial is more prolonged. 

Vigna oligosperma syn, Dolichos hosei.- Owing to the difii- 
culty of obtaining seed this plant was propagated from cuttings, 
which were planted 3 ft. apart each way. This well-known cover 
plant has been anything but satisfactory probably owing to soil con- 
ditions, having been planted on a wet heavy clay. It should, how- 
ever, be stated that in this district the plant has been successfully 
established on alluvial clay land under the shade of old rubber. 

SUMMAKY. 

« 

Calopoqonium mucunoides. Cassia mimosoides, Centrosema 
pubescens, Crotalaria striata, C. nsarmoensis, Indigofera 



hirsuta, Mikania scandem^ Mimo$a invisa, Tephrosia Candida 
and 7. Hookeriana var» amoena. have given the best results from 
the point of view of producing a good cover and checking the growth 
of weeds. 

Oanavalia ensiformist Cassia mimosoides, Crotalaria striata^ 
C, usaramoensiSf Indigofera hirsuta, Tephrosia Candida, T, 
Hookeriana var amoena and T. purpurea produced large quantities of 
green material and therefore are eminently suitable for use as a green 
manure, more particularly as they are all leguminous plants. 

Mikania scandens and Vigna oligosperma were the only cover 
plants which gave any indication of being successfully established 
under shade on this type of soil. 

Centrosema Plumieri, Cassia hirsuta, C. ocoidentalis, Clitoria 
cajanifolia and Vigna oligosperma showed very poor growth 
indeed, probably owing to the soil conditions being unsuitable, whilst 
Crotalaria incana, Desmodium torUiosum, Lencaena glauca, Sesbania 
aculeata, S. sericea and Tephrosia Vogelii proved a complete failure. 

Canavalia ensiformis, Crotalaria incana, C. striata, C. 
usaramoensis, Indigofera hirsuta, Sesbania aculeata and S. sericea 
have the objection of being only short-lived and therefore the areas 
must be periodically replanted with fresh seed. 

Although the plots are small and the trials only of very shprt 
duration the above results give some indication as to the comparative 
values of the different cover plants on this particular type of soil. 


Received for publication 26th September, 1925. 



NOTBS aw THB eCLTlVATiaK ap ANNATTa. 


By B. Bunting. 

A NNATTO, Bixa orellana, is a large quick-growing shrub or 
small tree, native of tropical America. 

The plant is cultivated on a small scale in India, Ceylon, the 
West Indies and other tropical countries for the dye afforded by its 
seeds. It also makes a good hedge, screen or windbreak. 

Cultivation. 

The tree is readily propagated from seed which is sown broad- 
cast in slightly raised nursery beds about 5 feet wide. As soon as 
the seedlings appear they should be thinned out to about 6 inches 
apart. When the young plants are from 9 to 15 inches high they 
should be planted out in the field at distances of from 15 to 18 feet 
apart. The plant is very hardy indeed and requires no shade either 
in the nursery or when transplanted in the field. 

The tree makes rapid growth in the open and under ordinary 
conditions will attain a height of IB to 12 feet at the age of about 
two years, when it will begin producing fruit. It will continue to 
fruit for a number of years and the only attention it requires is 
systematic weeding and pruning of any dead branches. 

There are apparently two varieties, one with a white fiower with 
greenish capsules and the other with a pink flower and reddish 
capsules, the latter being the one usually cultivated. The flowers 
occur in terminal clusters while the fruits are ovoid, spiny, two- 
valved pods, containing from 80 to 50 seeds. The seeds are sur- 
rounded by a scarlet tissue from which the dye is obtained. 

Yield. 

The fruits are collected when nearly ripe and as the shells dry 
they burst open. The seeds are separated from the pods and after 
being thoroughly dried in the sun they are screened and shipped 
without removing the scarlet covering containing the dye. In this 
condition they are packed in doable gunny bags and marketed as 
Annatto seed.” Unfortunately the seed does not keep well and old 
stock is worth very little compared with fresh seed. 


The yield is somewhat variable, but records from the Govern- 
ment Experimental Plantation, Serdang, show that the plant com* 
inences to fruit at about two years from the date of planting. The 
first year’s crop gave an outturn of 5 cwt. of dry seed per acre and it 
is probable that this yield will be exceeded as the trees become older. 
Although the tree continues to produce fruit all the year round the 
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heaviest crops are obtained in the months ot March and September^ 
following the dry penoda. The market price fluotnates considerably 
and it has been known to vary from 3d. per lb. up to as high as Is. &!• 
per lb. C. I. F. London. The preient price is about 8d. per lb. 

Uses. 

Annatto dye is used to a small extent in colouring lacquer, silk> 
calico and wool, but its principal use is as a colouring matter for 
various foodstuffs more particularly butter and cheese and there is a 
regular demand for the product for this purpose. The active princi- 
ple of annatto is annatoin. 


Markets. 

Hitherto there has only been a limited demand for this product 
and the consumption for the United Kingdom was within the region 
of ICO tons per annum, whilst a corresponding quantity was imported 
into the United States. The whole business is a comparatively small 
one and the chief supplies come from Jamaica and ^uthern India, 
where the crop apparently grows wild. 

If the food preservative proposals issued by the Ministry of 
Health are put into operation the use of gamboge and a Diiml)erof 
coal-tar dyes giving a yellow colour, will be prohibited. This might 
mean that annatto seed, which at the present time is only used in 
very small quantities, will )>robably find a greater outlet, as this is one 
of the very few yellow dyes upon which a veto has not been placed. 
This would of course have the effect of stimulating interest in the 
Annatto market. 

In connection with a suggestion that annatto might be cultivated 
in Malaya as a commercial crop, enquiries have been made by the 
Imperial Institute, at the reque'st of the Malay States Information 
Agency, regarding the present position of the market for Annatto and 
the chief industries in which the product is now used. 

As a result of these enquiries one firm of merchants stated that 
the demand for annatto appears to be increasing but in their opinion 
it is doubtful whether tb.e total present consumption would warrant 
the seed being produced as a culti v«i ted ‘ crop. They considered 
that the demand would require to be quadrupled before such a course 
would be worth while. 

If the producer were in a position to bold over hjs stock and to 
distribute it evenl^j^ over the yejir the business would be more profit* 
able, but tbe lack of keeping quality of tbe product prevents this with 
the result that there is either too much on tbe market or none at all. 

The wild crop from Southern India is rnehed home as early as 
possible, usually about the end of February and early arrivals realise 
good prices. If a cultivated crop could be placed on the market 
^«earlier than the wild crop an mcreased price would be obtainable. 
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Further, a firm of manufacturers of cheese and butter colours, 
etc., who use anuatto seed for the purpose, stated that the price of the 
bast^Auusrtto atill remains at a high figure ranging from Is. to Is, 3d. 
per lb, according to the quality and colour of the seed. 

General. 

The information obtained from leading firms of merchants, bro- 
kers and consumers suggests that no great increase ip the demand for 
annatto is expected by the trade in consequence of the proposed new 
regulations of the Ministry of Sealth, but the possibility of marketing 
a cnltiyated crop earlier than the wild crop may be worth consider- 
ation. 

A sample consignment of 10 cwts. of seed produced from a culti* 
rated plot at the Gorernment Experimental Plantation, Rerdang, will 
shortly be forwarded home and, with the object of finding the most 
suitable market, it is hoped that it will be possible in future to make 
regular quarterly shipments of about this size. 


"Received for publication 15th SepUmher 1925. 
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Gil Seeds. 


Castor (Bombay) 


£92.15.0 

per ton. 

Copra (Ceylon) 


£31.2.3 

w 

Do. (Straits) 


£30.2.6 

)» 

Cotton (Egyptian) 


£12.12.6 

o 

Do. (Bombay) 


£11.17.6 

)» 

Groundnuts (Gambia, undecortieated) 


£18.15.0 

it 

Do. (Chinese, decorticated) 


not quoted. 

• 

Linseed (Bombay) 


£21.15.0 

, 

Do. (Plate) 


£18.17.6 

it 

Palm kernels. OVest African) 


£21.0.6 

it 

Gfls. 

Castor (Madras) 

- 

55/- 

per cwt. 

Do.. (Pharmaceutical) 

- 

63/- 

fi 

Do. (Ist pressing) 

- 

58/- 

' it 

Do. (2nd pressing) 

- 

56/- 

ti 

Coconut (Cochin) 

- 

Nominal steady. 

Do. (Ceylon) 

- 

45/3 

per cwt. 

Cotton seed (Egyptian, crude) 

- 

42/6 

>t 

Do (Bombay) 


39/- 

a 

Groundnut (onentah crude) 

- 

49/6 

ti 

Do. (English) 

- 

49/. 

a 

Linseed (Calcutta) 

- 

48/- 

n 

Do. ( Plate) 

- 

47/6 

> » 

Palm (Lagos) 

- 

£39.10.0 

per ton. 

Do. (Hnrnatra) 

- 

£36.5.0 

it 

Palm kernel 

- 

4l/0 

per cwt. 

on (Sakes. 

Coconut 

. 

£10.7 G 

per ton. 

Cotton (Egyptian seed) 

- 

£H 10,0 to £8.1r5.0 „ 

Cotton ( Bom ba y seed )' 

- 

£7.2.6 to £7.10 0 

per ton. 

Groundnut (decwticated) 

- 

£10 7.6 to £10.15.0 „ 

Linseed 

- 

£12.12. 6to£13. 7.6 „ 

Palm kernel 

- 

£7.15.0 

n 

Esaentfal Oils. 

Cajeput 

- 

2/10 

per b. 

Camphor (Chinese,, crude) 

- 

2/G 

it 

l>o (Japanese refined) 

- 

2/9 

it 

Camphor (oil) 

- 

61/- 

per cwt. 

Cinnamon (Ceylon leaf) 

- 

5/1 to 5/6 

per lb. 

Citronella (Ceylon) 

- 

2/1 to 2/2 


Do. (Java) 

. 

3/9 

f 9 

Clove 

- 

6/9 to 7/- 

y9 

Lemon grass (Cochin V 

- 

il- 

Pf 
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BMientlal Oils— cMXd. 


Lime (West lndiaii» expressed) 

- 

not quoted. 


Do. (West Indian distilled) 

- 

9/3 to 9/6 

per lb. 

Piitchon’i (Penang) 

- 

14/6 

If 

Do. { Mysore) 

• 

No offers. 


Vetiver (Bourbon) 

- 

50/- per lb. 

(nominal) 

Spices. 

Areoa nut 

- 

57/6 

per cwt. 

Cinnamon (Ceylon) 

- 

1/8 to 1/11 

per lb. 

Cloves (Zanzibar) 

- 

lid. to ll^d. 

•» 

Do. (Penang) 

- 

2/- to 2/6 

99 

Ginger (Japan) 

• 

90/- 

per cwt. 

Do. (Jamaica) 

- 

90/- to 120/ 

»» 

Maoe (mid. to good) 

« 

3/7 to 4/2 

per lb. 

Nutmegs (West Indian) 
lOO’s 

• 

21- 

per lb. 

80s 

. 

212 

99 

Pepper (Singapore black) 

- 

9d. 

99 

Do. (Singapore white) 

- 

l/lh 

99 

Drugs. 

Ipecacuanha 

- 

8/6 

99 

Natural Dyestuffa & Extracts. 

Annatto (seed) 

- 

nominal. 


Gambia (block) 

- 

57/- to 60/- 

per cwt. 

Gums & Resins. 

Guttapercha 
“ Good to Fine 

- 

2/9 to 6/- 

per lb. 

** Low to Medium 

- 

9id. to 1/7 

11 

Fibres. 

Cotton (American Go to Mid) 


12,29d. to 13.94d. nom. 

Do. (Egytian Sakellaridis, G. F. 

to fine) 

- 

29.10d. to 37.86d. „ 

Hemp (Manilla, ‘‘ J” grade) 

- 

£45.10.0 

per ton. 

Do. (Mauritius) 

- 

£36 to £48.10.0 

Do. (New Zealand) 

- 

£86 to £38 

99 

Do. (Sisal) 

- 

£28 to £48 

1> 

Kapok (Indian) 

- 

lOjd. to lid. 

per lb. 

Do. (Java) 

- 

1/2 to ll’Zh 

11 

Poodstttits. 

Cocoa (Ceylon plantation) 

. 

86/- to 110/- 

per cwt. 

Coffee Bast India 

Superior 

- 

160/- to 166/- 

(in bond) 

per cwt. 

Medium 

- 

130/- to 140|- 

99 
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Poodstnffs— 

Sugar (Java white) 

Tapioca (Penang, flake) 

eiienifcal. 

Acetic acid (glacial) 

Do, (80% commL) 
Acetone 

Ammonia (.880) 

Calcium acetate (grey) 

Citric acid 
Formalin (40% vol.) 

Sodium bisulphite (60-62%) 
Sodium sulphite (anhydrous) 
Wood Kreosote (unrefinedj 


15/6 per cwt. (excluding 


duty) 

2id. 

per lb. 

£66 

per ton. 

£38 

>f 

£78 

f* 

£23 

»» 

£15 


l/34d. 

per lb. 

£28.10.0 to £39 per ton. 

£17 

>» 

£27.10.0 to £28.10 „ 

2/9 

per gallon. 


The market for oil seeds and oils has generally been quiet, but 
prices have been well maintained, and will probably remain steady. 
Amongst oil cakes there has been a big demand for coconut cakes ; 
linseed cakes has attracted good sales considering the high prices 
ruling : while palm kernel cake supplies are steady with supplies 
getting into a very small compass. 

I 

Spices remain at about the same level as last quarter. 

Fibres of all kinds stand at lower prices, the hemps in particular 
being much easier. Chemical call for no comment. 

This Market Price List is based on quotations contained in the 
following periodical and lists 

Lewis and Peat Ltd., Monthly Prices current (Baltic Dept). 
2nd July 1925. 

Lewis and Peat Ltd., Monthly Prices current West Indian 
etc. 27th July 1925. 

Fertilizer and Feeding Stuffs Journal 12th August 1925, 
26th August 1925. 

Chemist and Druggist 15th July 1925, 22nd July 1925. 

Perfumery and Essential Oil Record, August 1925. 

British Trade Journal, August 1925. 

Chemical Trade Journal, 28th August 1925. 


Bern reft for publimHon 80 th September 1925 , 
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PBRieoieai. tapping op hbvba. 

2. The experimental basis of periodical tapping. 

J. Grantham, m.a. 

2. The effect of alternate periods of tapping and resting on the 

quality of the rubber. 

B, J. Eaton and R. 0. Bishop. 

Part; I —The Experimental Basis of Periodical Tapping, 

Periodical tapping, i.e. where periods of daily tapping alternate 
with periods of rest, has of late years attracted much attention, and 
alternate monthly tapping on a half of the circumference has become 
the standard system on the East Coast of Sumatra The historical 
development has been extensively treated by Maas (l). The purpose 
oT the present paper is to show the basis on which this system rests 
as shown by experiments on the estates of the Hollandsch Ameri- 
kaansche Plantage Maatschappij : (property of the TTnited States 
Rubber Plantations, Inc.) in Sumatra. Several past and present 
members of the company's research’ staff have contributed to the 
carrying out of the experiments described below, in particular, 
M. D. Knapp, who initiated Experiment 1 and E. M. Blair who has 
been in direct charge of the experiments in later years. For several 
years prior to 1932 the system of daily tapping a single cut on one third 
of the circumference was the standard system in Sumatra and had been 
shown to be the best yielding daily system consistent with conserva- 
tive use of the bark. This system therefore formed the basis of com- 
parison in the development of the new system. 

Experiment. 1 , — This experiment was started in July 1918 on 
Kisaran estate for the purpose of comparing one-third daily with one- 
half alterna te day which preliminary experiments had indicated as a 

(1) Hat tapsysteem van Hevea brasiliensis op pro3fondervindelijken 
grondslag — Maas. Archief voor de Rubbercultuur in Ned. Indie, 
Jaar 9, No. 1, Januari 3925. 

(The tapping system of Hevea on an experimental basis). 
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possible alternate system. The experiment was started on young (4 
year old ) trees not previously tapped and consisted of fifteen rows each 
of 100 tree^ of the one system alternated with fifteen rows of the other 
system. The alternate day trees were all tapped the same day and 
rested the next day. Each tapper tapped an equal number of trees 
of each system to eliminate variation due to the coolie. The 
maximum difference possible from accidental variations was calculat- 
ed to be G per cent. 


The tapping surfaces were laid out as follows : — 

One-third Daili^ —Bark consumption per month. 


Ist One-third. 13" allowing l" for opening and 3^^ from 
the ground, giving 9" of tappable virgin 
bark 


2nd One-third. 22" giving 18" of tappable virgin bark 
3rd One-third, 28" giving 24" of tappable virgin bark 
4th One-third. 28" giving 15" of tappable virgin bark 


6 months. 

IG 

10 


44 


Leaving 9" renewed bark -J4 months’ renewal. 

5th Oue-third. 28" giving G" of tappable virgin bark, 18" renewed 
bark 48 months old. 


All subsequent surfaces laid out at 28" giving 48 months’ 
renewal. 


One-half alternate day Hyntem.—J^d^vk consumption per 
month. 


1st half. 13" giving 9" of tappable virgin bark. * 

2nd *, . 22" giving 18" of tappable virgin bark. 

3rd ,, . 22" giving 9" of tappable virgin brrk. 

Leaving 9" renewed bark 4 years old. 

All subsequent surfaces at 22" giving 4 years* renewal. 

The relative yields of the two systems are shewn in Table 1 below. 


Table I- 


System. 

1918 

half 

year. 

1919 

1920 


m^jH 

1924 

1925 

to 

June. 

Total July 
1918 to 
June 1925. 

One-third 

daily. 

100 

100 

100 

100 

1 

100 100 

1 

100 1 

100 

100 

One-half 

alternate 

day. 

<4.9 

89.3 

96.0 

99.8 

1 

or.l 98.4 

1 



98.7 
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Thus while in the early years there is some loss from the half 
ciroumference alternate day as compared with theone-third daily, this 
is made up in later years and, over seven years, the yield is practically 
the same, with a tendency to be higher in future. The increased 
production in later years is probably connected with a better bark 
renewal, which was shown by measurements in January 1923, on 
bark which had renewed for two years, of 450 trees in each plot to 
be 7 per cent better in the alternate day plots. 

In practice a longer renewal period than the four years given in 
these plots would be allowed, but since this means going higher on 
the tree, where the yield is less, the daily system (which would com- 
mence higher) would be prejudiced relatively to the alternate-day 
system. 

The advantages of the longer cut and the alternate-daily tap- 
ping system were first evident about 192t and it was also at this 
time that the alternate-period systems first began to arouse interest 
and the possibility of substituting an alternate-period system for an 
alternate day system was considered. This led to the planning of 
the two following experiments. 

Experiment 2 (a). — This experiment was carried out on nine 
years’ old rubber on Soengei Baleh estate, beginning March 1921 on a 
whole division of 630 acres* The tapping cut was on one-third of the 
circumference. The division was divided into fifty-eight fields, each 
tapped by one coolie. Each field was divided into two eijual parts, 
which, in the odd fields, were tapped on alternate days and in the even 
fields, in alternate months The experiment ran for ten months, and 
the percentage relation of the yields was: — 

Alternate day ... 100 

Alternate month ... 101 

The maximum accidental error was calculated to be 5 per cent. 

Experiment 2 (6). — This experiment was started in March 1922 
on six years’ old rubber, not previously tapped. Cuts were laid out 
on one half of the circumference. The total area was fifty acres 
divided into ten tapping fields, each divided into two halves, tapped 
alternate-daily in the odd fields and alternate-monthly in the even 
fields, as in the previous experiment. In order to cdiminate errors 
due to the coolies, they were rotated monthly, thus, after ten months, 
each coolie had tapped each field. 

This experiment ran for thirty five months until January 1925, 
at the end of which time the percentage relationship of the yields 
was; — 


Alternate day ... 100 

Alternate month ... 105.9 

Thus while the differences are not outside the range of acci- 
dental error, in each experiment, the altornate-month system gave 
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more than the alt6raate-<^ay and it may be safely concluded that it 
is equally as good and probably a little better. The alternate- month 
system is preferable from an organisation stand-point and enables 
various economies to be made, since attention need be concentrated 
only on the area in tapping during the month. 

It appeared that the half alternate-month sytem was a desirable 
one compared with the one-third daily since it entailed no loss in yield 
and effected a very great economy in tappers and supervision. 

It still remained to be shown whether the period of alter- 
nation chosen, viz. one month, was the best and for this purpose a 
further experiment was laid out. 

Experiment 3. — This experiment was started in May 1923 on an 
area of fifty acres of uniform twelve years* old rubber on Boenoet es- 
tate. The tapping system was one third of the circumference and all 
tapping cuts at the beginning of the experiment were laid out with the 
lower end of the cut at; 28^^ from the ground. Bark consumption was 
regulated at 2'^ per tapping month. There were five series of plots :~ 

f 1) Half month tapping, half month rest. 

(2) One month tapping, one month rest. 

(8) Two months tapping, two months rest. 

(4) Four months tapping, four months rest. 

(5) Six months tapping, six months rest. 

Each series consisted of twelve rows of one hundred trees i. e a 
total of sixty rows, every fifth row being the same series. The area was 
divided into six fields of ten rows each, of which five rows were always 
in tapping and five resting, the period of tapping or rest of a given row 
being determined hy the series to which the row belonged. Each 
field was tapped by one coolie who tapped across the rows, thus tap- 
ping all series at the same time. The latex was collected soparatelv 
from each series and e^ach day made into one large sheet for each 
series, the sheets being subsequently dried and weighed. Owing to 
previous experiments which affected the bark renewal on the next 
tapping surface, the maximum duration of this experiment was limited 
to two years, and it therefore ended on April 30th, 1925, after twenty- 
four cycles of tapping and rest of half month periods, twelve 
of monthly, six of two monthly, three of four-monthly and two of 
of six -monthly periods. The percentage difference between two 
series, winch could be due to accidental variation, was calculated 
to be ().5 per cent over a minimum of six months. 

The relative yields of the various series for the two years are 
sliown l>elow, expressed as percentages of the alternate-month series:- 


Alternate half months 

... 100.9 

Alternate months 

... 100 

Alternate two months 

... 99.5 

Alternate four months 

91.0 

Alternate six months 

... 80.8 


It will be seen that there is no appreciable difference in the 
yield of the first thiee periods, but that the four-month and six-month 
periods give distinctly lower yields. It is possible that, over a longer 
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period, these longer alternations of tapping and rest might show iin> 
proved figures since, in the present experiment, they passed through 
only three and two complete cycles respectively. 

It is evident however that, initially at any rate, loss would 
follow the adoption of these long periods, but periodeup to two months 
can be adopted with safety. 

Notes on the concentration of the latex in Experiment 3. — The 
different periods of rest and tapping have a marked effect on the 
concentration of the latex. In the experiment, daily records were 
not kept but, from the monthly average concentrations given below, 
the effect of the varying periods is well shown : — 

Table II. 


Pehcentagb of dky rubber in latex. 


Month. 

Series ^ 
No. 1. ' 

Series 
No. 2. 

Series ^ 
No. 3. ! 

Series 
No. 4. 

Series 
No. 5. 

1923 

i 

i 




May 

40.8 

37.2 

38.8 

39.2 

38.7 

June 

41.8 

41.7 

37.6 

38.0 

37.6 

July 

44.2 

42.2 

410 

.38.0 

37.7 

August 

44 9 

43.9 

40.0 

39 J 

38.5 

September 

42.6 

41.7 

41.7 

42.7 

35.6 

October 

42.4 

41.3 

37.6 

38.7 j 

36.1 

November 

42.0 

38.3 

44 3 

36.4 

42.7 

December 

41.5 

417 

36.6 

35.6 

39.2 

1924 






January 

42.2 

39.9 

42.C) 

44.9 

38.8 

February 

42.3 

40.8 

37.1 

37.3 

38.0 

March 

40.5 

40.5 

42.9 

38.0 

39.0 

April 

40 6 

39.6 

36.6 1 

35.3 

34.7 

May 

39.4 

37.9 

40.2 ! 

41.6 ' 

40.8 

June 

38.9 

38.6 

36.1 

36.7 

34.0 

July 

40 6 

38.5 

41.8 

35.1 

33 5 

August 

41.1 

40.4 

37.5 

37.6 

35.0 

September 

37.5 

36.8 

39.9 

38.6 

31.8 

October 

38.5 

38.8 

36.9 

36.9 

34.5 

November 

3S.7 

37.9 

41.2 

32.7 

39.2 

December 

38.0 

36.4 

32.8 

31.9 

32.3 

1925 






January 

38.4 

37.3 

39.3 

40.0 1 

32.5 

February 

38 4 

37.4 

33.0 

32.6 

32.6 

March 

38.8 

37.0 

38.8 

33.4 

33.9 

April 

38.9 

37.1 

32.8 

32.7 

31.6 

Two year period - 

39.9 

38.7 

38.1 

86.6 

35.3 
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Series 1, tapped i month, 

rested 

i month. 

It 

1* I It 

1* 

1 

ti 3, 

„ 2 months 

II 

2 months. 

4, 

II 4 ,, 

1* 

4 

5, 

11 b ,, 

II 

6 


Figures in heavy type indicate change of plots from tapping to 
rest period and vice versa. For series No. 1, this is every half 
month and cannot be shown. 

It will be seen that» with the longer periods, the concentration 
is always higher in the first month after tapping commences and 
diminishes up to the last month before the rest period. The daily 
figures would show this feature in more exaggerated degree. The 
shortest period gives the highest average concentration over the whole 
period. The question arose as to whether these differences were 
correlated with any variation in quality, and this experiment 
offered a good opportunity of investigation from the strictly com- 
parable series of samples, regarding the effect of various periods of 
rest and tapping on the quality of the rubber. At the beginning of 
the second year, in May 19^4, resting plots of all series of the experi- 
ment began to be tapped again on the same date, the only time when 
this happened during the course of the experiment. The rubber for 
each series for each day of the month of May was therefore kept 
separate and vulcanisation tests made, which are given in the second 
part of this paper. 


Summary. 

The yield of alternate period tapping either with half-month, 
one month, or two-month periods on a half of the circumference is 
equal and possibly slightly superior to that of daily tapping on one- 
third of the circumference. 

Alternate period tapping causes fluctuations in the concentration 
of the latex which is highest immediately after the rest period and 
thereafter gradually falls. The highest average concentration for a 
complete tapping cycle is given by the shortest period 


Part II. — The Effect of Alternate Periods of Tapping and 
Resting on the Quality of the Rubber. 

It has been shown in Part I of this paper that alternations 
in the tapping and resting of rubber trees cause changes in the con- 
centration of the latex and that the yield of dry rubber fluctuates 
according to the cycle of tapping and resting 

It is also an established fact that the composition of the latex, 
apart from the rubber content, is affected by continued tapping and it 
is probable that such alteration in composition will affect the vulcani- 
sing capacity of the rubber. It has previously been shown for 
example that the yellow coloured latex from newly opened cuts 
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p 333 e 3903 valcanising properties distinctly different from the white 
latex from normal tapping. It was therefore considered desirable to 
eojduot vulcanisation tests on samples of rubber obtained from the 
field experiments on periodic tapping described in Part 1. Similar 
experiments have been carried out by de Vries. (“ Rubber van Perio- 
dentap ’* by 0. de Vries, Archief voor de Rubberculture in Ned. Indie, 
Jaar 8, No. 10 October 1924:). 


Our conclusions from this investigation are similar to those of de 
Vries, except that in the present experiments, the fluctuations m 
the vulcanising capacity of the samples are greater than in the case of 
the samples examined by de Vries. 


Vulcanisation Tests . — Samples of rubber were received and tested 
for each day of the month of May 192J except the Ist. 2nd. flrd. 5th. 
(ith. 7th. 16th. and ITth. The 1st. and 16th. were regular holidays 
and no tapping was done on these days. The 3rd was a rainy day 
and no tapping was done. Unfortunately the 5th. 6th. and 7th. were 
also holidays in this particular month, owing to theLebaran Poewasa. 
Vulcanisation tests were however made on samples of May 2nd. at 
the Boenoet factory of the United States Rubber Plantations, Inc„ 
and are summarised below. Vulcanisation tests carried out at 
Boenoet, using a Scott rubber testing machine (strip test y)ieoes) with 
samples of the rubber of the flrst day’s tapping (May 2nd) of each 
series gave the following results : — 



Series l.jSeries 2. 
i monthil month 

Series 8.|Series 4. 
2 monthil month. 

Series 5. 
6 month. 


period. 

period. 

period. 

period. 

period. 

Optimum time of 
cure at 1 lO'’ C as 
judged by maxi- 
mum product (ten 
sile strength x elon 
gation 

hrs. 

3 brs. 

3 hrs. 

3i hrs. 

3i hrs. 

Maximum tensile 
strength in 1 bs. per 
square inch. 

i 

2882 1 

1 

2928 

1 

30:S9 

i 

3220 

1 

3291. 


In all cases the maximum tensile strength was given at the 
optimum cure, except in Series No. 1, where it was given at 8 hours. 
All the above figures are the average of four test pieces. 


The optimum time of cure shows a regular progressive increase 
with length of the rest period, as also the maximum tensile strength, 
a feature which is not evident in samples of subsequent days. 
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Description of rubber samples : — The samples of rubber examtn* 
ed from these plots consisted of first latex, coagulated with acetic 
acid, milled into sheets and air-dried for a month. The air-dried 
sheets were then creped and dried in a vacuum dryer. 

The plots from which samples were collected all started tapping 
on May 2nd, after rest periods varying with the series, and, with two 
exceptions, were tapped at the same height, all having bad an equal 
number of tapping and rest periods. (A plots). The exceptions 
were the plots of Series No 4 which had two rest periods and only one 
tapping period, (B plots) and were tapped 4 ins higher than the 
others, and the Series No 1 ** plots which changed to the B plots on 
the 17th. May and were thereafter 1 inch higher than the Series Nos. 
2, 3 and 5 plots. 

Experimental : — The samples were broken down and mixed with 
sulphur on the mixing rolls, without further washing and drying. 
The usual mix, ten parts of rubber to one part of sulphur, was adopt- 
ed and the samples vulcanised at 140°C in a steam autoclave and 
tested on the Schopper machine 24 hours after vulcanization. 

After determination of the optimum time of vulcanisation by 
reference to a standard stress-strain curve, further samples were vul- 
canized at the optimum time and twenty test rings were broken on 
the Schopper machine, in order to ascertain the variability in tensile 
strength. The **True Mean of all the Breaking Loads and Elong- 
ations at Break were determined for each sample. 

The Standard Deviation ** of each series of figures from the 
True Mean*’ has also been calculated and, from these results, the 
** coefficient of variability*’ of each set of tensile strengths is re- 
corded. On account of space, only the figures for variability of 
Breaking Loads*’ are recorded in the table. 

The results obtained are recorded in Table III and illustrated in 
Diagrams lA, B, C, D, E and Diagram II. (1) 

The irregularities in rate of cure, shown in Diagrams I, may be 
due to variation in maturation of the simples, which were all pre- 
pared originally in sheet form and dried before being creped. 

Diagram II represents the idealised curves for rates of cure 
illustrated by the irregular curves in Diagram 1. These curves have 
been drawn by averaging figures for pairs of days and smoothing any 
irregularities, in order to illustrate more clearly the general tendency 
in increase of rate of cure as influenced by the previous resting period 
in each series. In each series the curves show a marked depression 
at about the 14th day of tapping, agiin increasing up to the 18th 
day. This would appear to indicate the influence of some unknown 
factor, such as climitic conditions, during this period. These curves 
would have been of m^re interest, if a further series of samples could 
have been examined for the later stages of tapping in the case of the 


(1). The curves in Diagrams 1 B C D E should have a break on the 
l6th and 17th since the trees were not tapped and no samples were ezami* 
t>'ned. The curves in Diagram I A have been separated, since they represent 
A and B plots. 
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% months’, 4 months’, and 6 months’ pariods, in order to ascertain 
whether any further change occurred in the rate of cure. The rates of 
cure in the case of the 4 months’ and 6 months’ samples at the end 
of one month’s tapping are comparatively rapid for sheet rubber and 
have not yet become constant. It is possible that the rates of cure 
may become slower again, since sheet from normal tapping usually 
has a slower rate of cure than that of the samples under investi- 
gation at the end of the one month during which samples were tested. 

It will be noted from Table III that, in several instances, the 
” Mean Breaking Loads ” show a high coefficient of variability. 

We have found from other experiments that a coefficient of 
variability above 15 per cent, is abnormal and that the usual figure is 
below 10 per cent. 

For this reason, tests were repeated on these samples, but the 
coefficient of variability still remained abnormally high. 

It is not possible at present to offer any explanation for these 
large deviations. 

Conclusions. 

From the results recorded above, the principal conclusion which 
can be drawn is that the alternation of tapping and resting affects the 
time of vulcanisation of the rubber. 

The rubber obtained from trees tapped after a long period of 
rest has, during the early stages of renewal of tapping, a very slow 
rate of vulcanisation, which settles down to a constant and more 
rapid rate after about three to four weeks. 

The irregularity of the tensile figures do not permit any definite 
conclusions to be drawn as to the actual tensile quality of the rubber, 
which appears not to be affected to any marked extent. 

The results in respect of the effect of periodic tapping systems 
on the rate of vulcanization and tensile strength of the rubber con* 
firm results published by de Vries and Spoon (Ref. Mededeeling van 
het Central Rubber Station No. 42, 1924). 

According to de Vries* experiments, the rates of vulcani- 
sation of rubber from trees tapped after resting periods of 
one m:)nth or less all fall within the “ normal ” region of cure (devia- 
tions up to 20 per cent of average) and most of them within the 
“ uniform ” region (deviations up to 10 per cent of the average.) 

In our experiments however the rate of vulcanisation of the 
samples from the trees immediately after the short periods of rest, 
viz., ^ month and 1 month, is as slow as for the longer periods of 
rest of 2 months and 4 months, but not quite' as slow as for the 
resting period of 6 months. The final rate of vulcanization of the 
rubber from the trees rested for 4 months and 6 months is also 
faster than in the case of the shorter resting period, so that the total 
variation is greater for the longer resting periods. 

Received for publication 10th November 1926. 



THE pnoi PLY {LEPTOCORISA SPP.) IN KUALA 
PILAH DlSTRier. 

By W. H. Barnes and F. W. South* 

General. 

Padi Fly” or Rice Sapper” is the popular name given to 
I the various species of Leptocorisa which, both as nymphs and 
ai^iults, suck the juices of developing grains of padi when they 
are in the milky stage. When present in large numbers these insects 
are capable of doing serious damage, as the following account shows. 
Five different species have been recorded from Malaya, Leptocorisa 
varicornis, F. ; L. acuta, Thunbg; L. lepida, Bredd ; L. Corbetti, 
China and L. costalis, H. 8., all of which are known to Malays as 
“ Puinggang” or “ Chenangau.” These insects are capable of living 
on certain grasses other than padi and on some sedges. Corbett suc- 
ceeded in breeding Leptocorim^ prohMy costalis, through its complete 
life cycle from egg co adult on seven different species of grasses. In 
his article he gives a summary of the various species of grasses and 
sedges on which these insects have been recorded as feeding in differ- 
ent parts of the Tropics (M.A.J. Vol. XI. p. 211)). 

Numerous notes in the Malayan Agricultural Journal show that 
the Padi Fly is very generally distributed throughout Malaya. It is 
to be found in the majority of padi fields each year, though in such 
small numbers as to do little damage. Almost every season, how- 
ever, it occurs sporadically in larger numbers in a few localities and 
destroys an appreciable portion of the crop. 

History of the Pest in Kuala Pilah District 
IN 1924 AND 1925. 

During the padi harvest early in 1924 there was a serious out- 
break of these pests around Inas and Johol in Kuala Pilah distiict of 
the Negri Sembilan. The insects were present in such large numbers 
on certain of the padi fields (Sawah) near Inas that the crop was 
almost entirely destroyed and the Malay owners of these fields, who 
usually grow sufficient padi to supply their wants, were forced to 
purchase rice six weeks after harvest. Several fields around Johol 
were also badly infected and the crops from them were in consequence 
very small. 

After harvest the insects were found resting on Resam 
chmia linearis), Kedudok (Melastoma malabathricum) Lantanaand 
grasses, but in no case were they observed to be feeding nor were eggs 
found. The impression was obtained that the last brood of insects 
which reached maturity in the 1923-24 season remained alive with- 
out laying eggs until the following season’s padi was in the right 
stage to provide them with a large supply of suitable food, when they 
again comroermed to lay eggs. 
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In most fields in Kuala Pilah District several different varieties 
of padi with different maturation periods are planted, and planting is 
Pot all done at the same time, but may be continued over five or six 
weeks. Consequently there is a succession of plots of padi in the 
right stage to provide food for the padi fly and to support two conse* 
cutive generations. The natural result is, that, if left unchecked, 
these insects increase in numbers rapidly and completely destroy the 
later ripening plots. 

During the intercrop season in 1924 efforts were made to find 
some substance which was attractive to the padi fly. Various essen- 
ces and scents were used without success. Rotten meat was found to 
be slightly attractive but would not attract the insects from any 
distance. 

It was known, however, that during the 1923 — 24 season a 
Malay at Inas had made a sticky mixture, such as is used for catching 
birds, and had caught a number of the adult insects by spreading the 
mixture on a piece of net attached to a bamboo and by waving the 
net over the tops of his padi plants. When thus disturbed the insects 
flew and were caught on the sticky mixture. By continually using 
this method he managed to preserve about one half of the crop usual- 
ly obtained from his land, whereas his neighbours who did nothing 
lost practically all their crop. This method, or simple variations of 
it, was successfully used to control the attacks of these insects in the 
following season of 1924-25. 

Early in the 1924-25 padi season the insects appeared in even 
larger numbers than in the previous season, at Intis, Johol, Ayer 
Mawang, Selaru, Ulu Pilah, Peraku and Gemaylang, all of which 
localities are in Kuala Pilah District. It was at once realised that 
unless they were destroyed before breeding there would be no padi in 
these areas. 

It was observed that where the pest was plentiful individual 
owners working alone could not successfully control it. Definite 
organisation of all the workers who could be made available was 
clearly necessary. To achieve this the District Officer and his 
Penghulus and Malay Assistants co-operated with thq Agricultural 
Field Officer, Negri Sembilan, and the local Malay Officers of his 
staff. The Forest Department assisted by supplying free a quantity 
of Keruing oil and by giving passes to Malays to obtain the necessary 
gums to make the sticky mixture. 

The Agricultural Pests Enactment does not empower an Inspector 
to order anyone to work on land other than his own. It could not, 
therefore, be used to obtain the necessary workers. However, Land 
Buie Clause 23 B (iii) empowers the District Officers in Negri 
Sembilan to order any work for the common benefit. This rule was 
promptly applied and the whole population adjoining each sawah was 
assembled to combat the pest. The workers were organised into 
parties which were placed in charge of Malay Assistants, Penghulus 
and local Malay Officers of the Agricultural Department, all of who 
did much hard work in supervising the destruction of the pest and 
seeing that it was thoroughly done. 
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Methods Employed. 

As already stated the prineipal method employed consisted of 
collecting the insects on various simple pieces of apparatus on which 
was spread a sticky mixture to which they adhered when touched by it. 

It was most desirable, in order to avoid heavy expenditure, to 
use a method of destroying “ padi flies” which required only such 
materials as the Malays could easily obtain for themselves, if possible 
free of any cost beyond the labour of obtaining and preparing them. 

The method already referred to fulfilled this condition. The 
materials used for making the sticky substance were Kerning oil, 
presented free of charge by the Forest Department, mixed with either 
Jelutong, Getah Trap or Getah Grip which wild rubbers the Malays 
could obtain for themselves in the jangle. Jelutong was generally 
preferred. 

When large quantities of adults were found the most effective 
apparatus on which to spread the sticky mixture consisted of a piece 
of old casting net 2 feet long by 1 foot wide which was stretched at one 
end of a bamboo G or 8 feet long and was waved among the fiying 
insects and over the tops of flowering padi on which they had settled. 

As the numbers of the insects decreased more handy implements 
were used. One form of implement was made from the leaf stalk and 
attached leaflet midribs of the Bertam palm {Eugeissona trisiis). 
The leaf tissue was removed from the midribs of the leaflets and the 
midribs themselves were smeared with the sticky mixture. Another 
form consisted of a rough racquet of split bamboo. This was made 
by attaching thin pieces of split bamboo to the end of a stick in such 
a manner that they radiated like the riba of a fan. Across thise ribs 
thin strips of rattan were tied. The racquet was then smeared with 
the adhesive mixture. F'or collecting a few individual adults that 
might have escaped earlier collecting operations and for catching 
nymphs light wands or twigs were used, often by children. A length 
of about G inches at the end of each wand was dipped in the mixture. 
After being used for an hour or two, these wands had the appearance 
of a bullrush flower, the swollen part being composed of dead padi 
flies. 


Where the nymphs were found in large numbers they were 
collected by shaking the infested heads of padi over pans of water 
mixed either with the juice of limes and wood ashes or with a little 
kerosene oil. The insects fell into the pans and were killed. The 
pans themselves were made by cutting kerosene tins in half lengthways. 

The eggs, which were not found until the majority of the adults 
had been destroyed, were collected and destroyed. In this connection 
it should be remembered that the eggs are parasitised by hymenop- 
terous insects. It is therefore preferable not to destroy the eggs but 
to put the portions of the leaves on which they are laid into cigarette 
tins and to place the tins m a dish containing a little water and 
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kerosene oil. When the nymphs hatch out they cannot escape, since 
they are unable to fly and on leaving the tins fall into the water and 
are killed. The egg parasites, however, emerge as adult flies and 
escape to continue their useful work. 

The fact that the mature pad! fly is not a strong flier and only 
travels a dozen yards or so before alighting is of assistance in using 
the described method of control, since those that escape collection on 
one occasion are found again at only a short distance. That the 
immature insect when disturbed falls to the ground and hides is also 
of assistance as is the fact that both nymphs and adults are not too 
easily disturbed. 


Ebsults Obtained. 

The results obtained from this organised cooperative action were 
quite satisfactory. In all localities where the insects were reported in 
goml time and where work could in consequence be undertaken 
promptly, very little damage was done by this pest and average padi 
crops were obtained. The following table shows the effect of the 
control measures. Th(3 crops are recorded in gantangs (gallons) per 


acre. 




Locality. 

Crop. 

1923 

Crop. 

1924 


Johol 

... 104 

18S 


Pilah 

... 165 

142 


Sri Menanti 

... 148 

13G 


Am pang Tinggi 

... 205 

115 



Johol crops were badly infected in both years. In 1023 no 
attempt was made to deal with the pest, in li)^4 it was dealt with 
fairly thoroughly. 


Pilah and Sri Menanti raukims had very few of the insects in 
1923. In 1924 the attack was severe but was controlled, 

Arapang Tinggi wns fairly free from the pest in 1923. In 1921 
infestation was severe but only part of the infested area was reported 
in time to bo dealt with thoroughly. 

The total area infested with padi fly and treated in the 1924-23 
season was approximately 8,600 acres. Had nothing been done it is 
very probable that almost the entire crop from this area would have 
been destroyed. 


Intercrop Reason 1925. 

Work hns boon continued on the control of the padi fly since the 
harvest of 193 j. Malays have been encouraged to cut down and burn 
all grasses on the edges of padi fields to deprive the surviving insects 
of food. Rwarms have been searched for and have been found in 
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weedy rubber holdings, or patches of jungle, where they were again 
resting on Resam and Kediidok. These swarms have mostly been 
destroyed when found by the method used in the padi fields. 

It is of interest to note that in no case since the harvest have 
either eggs or nymphs been found, only mature insects. One swarm' 
has remained in one locality for four months and has been under fre- 
quent observation hut has not yet been known to produce eggs. 

It is worthy of record that some of the insects in this last 
mentioned swarm were attacked by what appears to bo a parasitic 
fungus, identified by the Mycologist as a species of Hirsuiella. The 
number of insects attacked was however,, small and the fungus cannot 
be regarded as exercising at present any effective control. 


CoNcmisiON* 

1. Cooperative and organised use of an easily applied and in- 
expensive methol of catching th<eae insects provides an effectivfiy 
control. 

2. It is important that all the padi in any one sawah (padr 
field) should come into ilower as nearly as possible at the same time. 
This point is understood by Malays. It can be attained in perma- 
nently irrigated areas, where it should be enforced. It is, however,, 
unattainable where water supplies are irregular. 

3. It is important to destroy the padi fly when it first appears 
in small numbers. 

4. It is important to clean the edges of padi fields from grass, 
so that the insects have no supply of food near the sawahs after the 
padi harvest. 

5. After harvest swarms found in rubber holdings or in the 
jungle or elsewhere should be destroyed. 


Becen^ed for publication 10th September 1925. 



THB BXPBRIMBNTAL eOLTIVATlOX OP YAMS AT 

THB GOVBRNMBNT PLANTATION, SERDANG. 

By J. N. Milsum and E. A. Curtlbr. 

4 collection of edible yams was received from the Botanic Gard- 
ens, Singapore, early in 1924. From this material two crops 

have been raised but as the results obtained from the first crop 
were from a few plants only, they are not included in the present 
paper. The second crop, harvested in October 1920 , gave an average 
calculated yield of over seven tons of roots per acre for the whole 
collection of twenty-five races. Six races returned a calculated yield 
of over ten tons of roots per acre, while one race (No. 48) gave 
almost fourteen tons. 

The yam is a starchy food and in certain parts of the tropics 
supplies the place of the potato. In the Malay Peninsula among 
the Chinese and to a less extent other nationalities, the sweet potato 
usually take this place. Europeans, however, are very conservative 
ni the matter of food and so far rarelv eat either yams or sweet 
potatoes. Yams might well be included in the diet of persons 
living in the Peninsula as they are not only very palatable, when 
properly cooked, but are similar in food value to the potato. 

Bagbs. 

The races received from the Singapore Gardens w^ero from the 
rich collection formed by Mr. I. H. Burkill, late Director of Gardens, 
Straits Settlements. Reports regarding the experimental cultivation 
of these yams in Singapore have appeared in the Gardens’ Bulletin, 
S. S,, during the past ten years. In many instances the roots have 
been illustrated and for the purpose of reference the registration 
number adopted by the Botanic Gardens, Singapore, is maintained. 

The collection grown at Serdang consists of races of two species 
of Dioscorea i.e., D, alata^ Linn, the greater yam, and Z). e.sculenia^ 
Burk., the lesser yam. 

Dioscorea alata is a strong growing climber with quadrangular 
winged stems which twine to the right. The leaves are large, 
glabrous, and sharply angled. The tubers are frequently large, 
variously shaped and usually dark brown in colour. The greater 
yam is a native of the eastern tropics and has been known from 
the Indian Ocean to the Pacific for centuries. It is allied closely to 
some of the wild yams of Eastern Tropical Asia, but shows signs of 
considerable selection under cultivation. 

Dioscorea esculenta is a thorny climber. The leaves are kidney- 
shaped at the base, pointed at the tip and somewhat hairy. The 
•tubers are relatively small but produced in quantity. They are 
readily dtistinguished on account of their spiny persistent roots* 
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This species is less widely known than D, alata and its distribution 
more confined. 


Description op Races Cultivated. 

Dioscorea alata. 

No, 10 , — Origin Luzon, Philippine Islands. (No. 1057). 
Native name ‘ Tugui.’ finger-shaped. Tuber medium size, un- 
branched. Sap magenta under the skin, flesh white. Illustrated 
Gard. Bull. (I). Vol, I, No. 9, fig. 2 on p. 299. 

No, ^8 . — Origin College of Agriculture, Philippine Islands 
(No. 1095 V N itive name ‘ Tumuktok.* Tuber medium size, curved, 
flattened and somewhat fingered. Flesh white, with bright magenta 
sap under the skin. The elongated tubers curve in the soil. 
Illustrated Gard. Bull. Vol. I, No. 9, fig. I on p. 301 and Nos. 
11 — 12, plate V, also Vol. Ill, No, 2, plate iii. 

No. 30 . — Origin College of Agriculture, Philippine Islands. 
(No. 9(i0), Native name ‘Ubag.’ Tuber medium size, long, un- 
branched, with a tendency to produce twin tubers. Good for table 
fBurkill). Flesh white, with slight magenta sap under the skin. 
Illustrated Gard. Bull. Vol. I, No. 9, fig. 2 on p. BOl. 

No. 44 —Origin Bureau of Agriculture, Manila, P. I. (No. 102o). 
Name ‘IJbi, red.’ Tuber medium size, long, nnbranched. Flesh 
white, magenta sap below the skin. Illustrated Gard. Bull. Vol. II, 
No. 2, plate ii. 

No. 48. -Origin Philippine Islands (No. 2712). Tuber large 
branched. Flesh white, slight magenta sap under the skin. 

No, 30 ’ — Origin Bureau of Agriculture, Manila, P. I. Name 
‘White Bohol,’ ‘White Manila Yarn.’ (No. 824), Tuber large, 
lobed, sorae^vhat flattened and branching. Skin very clean. Flesh 
white, which does not oxidise on exposure to the air, no magenta sap. 

Illustrated Gard. Bull. Vol, II, No. 5, p. 158. Mr. I. H. 
Bmkill refers here to a particularly large tuber of this race raised in 
Singapore, The tuber illustrated weighed 29 lbs. after being nine 
months in the ground, The circumference of the yam is shown as 
fifty-eight inches. 

No, 64 . — Origin Philippine Islands (No. 1040). Tuber large, 
lobed. Flesh white, turning brown quickly when exposed to the air, 
no magenta sap* A good table yam (Burkill). 

No, 66 , — Origin Philppine Islands. Name ‘ Ubi White’* 
(No. 1046). Tuber large, lobed, produced in cluster and descends 
deeply. Flesh white, turning brown when exposed to the air, no 
magenta sap. 

No. 72, Origin College of Agriculture, Philippine Islands* 
Name ‘Sinawang pulo yam’. (No. 9»*>5). Tuber medium size, 
long, unbranched* Skin rather rooty. Flesh white. Sap magenta 
under the skin. A good table yam (Burkill). Illustrated Gard. 
Bull. Vol. I, Nos. 11 — 12, plate vi, and Vol, II, No. 2, plate iv* 

(1) Gard . Bull, refers to the Gardens’ Bulletin, Straits Settlements, 
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No, 76. — Origin Colleg© of Agricultur©, Philippine Islands. 
Name ‘ Sinanto*. (No. 958). Htem of plant prickly. Tuber large, 
lumpy and bulky, irregular in outline. Flesh ivory yellow, no 
magenta sap. Illustrated Gard. Bull. Vol. I, Nos. 11 — 12, plate ii, 
and Vol. II, No. 2, plate i and ii. 

No, 100. — Origin Saigon. Name ‘Khoai noc fcrang.* Tuber 
large, branched, somewhat flattened. Flesh white, magenta sap 
under the skin. A good table yam (Biirkill). 

No. 408. — Origin Saigon. Selected from ‘ Khoai Siam*. No. 
9H in 1917. Tuber large, branched. Flesh white, firm, slight 
magenta sap under the skin. A distinctly late race (llurkill). 

No. 410. — Origin Manila. P. I. Selected Irom No. 52 in 1 917. 
Tuber medium size, unbrariched. Flesh yellow, no magenta sap. 

No, 498^ — Origin Singapore. Tuber globular, branclied. 
Flesh magenta with deeper coloured sap below the skin. 

No. 510. — Origin Tahiti, Nativemame ‘ Ufi mene-mone*. Tuber 
globular. Flesh white with no magenta sup Illustrated Gaid. 
Bull. Vob HI, JSlos 1—3, plate opposite p. 4. Nos- 1 apd 5. 

No- 5lii, — Origin Tahiti, Native Name * Ufi opAra’. Tuber 
medium size, oblong. Flesh white, with no magenta sap. A good 
edible yam' ( Hurkill). lllustiAted Gaid. Bull. Vol 111, Nos. 1—3, 
plate ppposite p. 4» No. 10. 

No. Origin Tahiti. Native name ‘Ufi paparatpa’. Tuber 

long, nnbranched, deep growing. Flesh wliite \\ith slight magen-ta 
Slip below the skin. A good yielder (Burkill). , Illustrated Gaid. 
Bull. Vol. HI, Nos. 1 — 8, plate opposite p. 4. No. 2. 

No. 518. — Origin Tahiti. Native name * Ufi tia’mi * Tuber 
long, unbranchod. Flesh white with slight magenta sap below the 
skin. A good yielder (Burkill). Illustrated Gard. Bull. Vol. 
Ill, Nos. I — 3, plate opposite p. 4 No. 9. 

No. 5S0, — Origin Brunei. Tuber oval, short, lobes divergent. 
Flesh white, deep magenta sap below the skin. Illustrated Gard. 
Bull. Vol. Ill, Nos. 1 — 3, plate opposite p. 6, lower figure. 

No.548. —Ov]g\n Malacca. Tuber small, globular, produced in 
quantity. Flesh magenta with deeper coloured sap below the skin. 

No. 622. — Origin Grik, Perak. ‘ Ubi junjong merah.’ Tuber 
medium size, half-long, many roots persistent, b'lesh magenta-purple 
with deeper coloured sap below the skin. 

No. Origin Batu Gajah, Perak. Tuber long, branched, 

many roots persistent. Flesh yellow with magenta sap below 
the skin. 

Dioscorea esculenta.' 

No. ^70.— Origin Bureau of Agriculture, Philippine Islands. 
(No Tuber short, branched. Flesh white. Heavy yielder, 

diffu8(* ( Burkill'i. 



If a. Sftigim- Ntiiv# Mvae *EkMt im^ua/ 

Taber 8bort, branched. Fl^ white. Geadfla^ear, heavy yieUer 
(BarkiU.) Ittu^ated Gari. Bull VoL 1. . Noi. 11—12, p4aie 
vu^ lawer figure. 

No. 39 q, — Origin Akola, India. Native name *6oradu* (No. 
a;^«^46.) Tuber shorty branched. Flesh white. Taste iuat sweet, fair 
y Wider (Barkill.) 


CuiiTIVATION. 

The most suitable soil for yam oultiration is a sandy loam with 
a fair amount of humus. The planiB» however, grow satisfactorily 
in clay or sandy soils. Stiff, heavy soils are unsuitable as the tubers 
are unabie to develop properly The yam Wing a deep-rooted crop 
requires deep cultivation and thorough drainage to obtain high 
yields. The plants are best grown on ridges as in the case of sweet 
potatoes. In the present trials the ridges were placed 4 feet apart 
and thu sets planted 2 feet apart in the ridges. The application of a 
dressing of well- rotted cattle manure results in more vigorous growth 
and increased yield of tubers. 

Yams are propagated from sets taken from the mature tubers. 
The upper woody part of the yam, or that nearest the stem, is most 
ready to sprout and the basal part of the tuber least. (I) The former 
should therefore be used as sets. The length of time that elapses between 
planting the sets and the appearance of the shoots depends to a great 
extent upon the condition of the tubers. Tubers kept in a dark place 
for any length of time after lifting throw out strong shoots which 
grow rapidly, obtaining their nourishment from the tuber. In the 
present experiments the average period between planting the sets and 
commencement of growth was 22 days in the case of races of 
D. alata and 29 days with A esculenta. 

Periodical wee ling shouUV be attended to and the soil slightly 
stirred during dry weather to prevent excessive evaporation of 
moisture. 

To obtain the Wst development of the roots, t be plants should 
be staked with strong poles about ten feet in length. Experiments 
conducted in the West Indies show that in every case there 
was a large increase in yield from staked yams as compared 
with the unstakcd ones, amounting to more than lOO per cent on the 
total yield (I ). 


Harvesting. 

The maturity of the crop is indicated by the drying up of the 
leaves and general cessation of growth of the plant. The crop takes 
from nine to ten months to mature. Considerable care is necessary, 
in the case of the deep-rootmg races, to lift the tubers without 
injuring them. Owing to this cause, the yam is more expensive to 
harvest than other root crops as usually individual digging is 
necessary. 

(I> Gardens^ Pulletin. Vol. I, No. ft p 306. 

* Different part’s of the tubers of Dimorea aiata sprout at different 
rates* * 
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Yield- 

The area planted in these trials was one chain wide, wliich 
allowed of 33 sets being planted in a row. In calculating the yields 
per acre* the weight of tubers obtained from each row are multi- 
plied by 165 i. e., the actual numbe** of rows at 4 feet apart which go 
to make up an acre. In a number of instances it was not possible to 
plant up an entire row with one race and the results in these cases 
are naturally less reliable than when an entire row of one race was 
harvested. These races are as follows : — Nos. 10, 28, 30, 498, 510, 
580, 548, 622, 632. The results cannot be regarded as comparative 
but give an indication of what crops may be expected from yams 
grown under average conditions. 

The weights recorded are those of the tubers after being thoroughly 
cleaned of all soil. 


Table L 

The Greater Yam. Dioscorea alata. 


Bace 

Registration 

No. 

Number of 
sets 

planted. 

Actual 

yield 

lbs. 

Calculated yield 
per acre 
lbs. 

10 

6 

27 

24,500 

28 

9 

17 

10,340 

30 

11 

62 

30,690 

44 

33 

120 

19.800 

48 

33 

188 

31,020 

50 

33 

42 

6,930 

64 

33 

120 

19,800 

66 

33 

119 

19,630 

72 

33 

62 

10,280 

76 

33 

130 

21,450 

100 

33 

55 

9,070 

408 

33 

172 

28,380 

410 

33 

45 

7,420 

498 

22 

68 

14,350 

510 

7 

8 

6,220 

512 

33 

42 

6,930 

516 

33 

37 

6,100 

518 

33 

96 

15,840 

530 

20 

53 

14,420 

648 

6 

8 

7,220 

622 

22 

100 

24,750 

632 

8 

16 

10,890 


Average calculated yield per acre ... 7 tons 


Average weight of tubers from each set ... 3 lbs. 


(1) Gardens* Bulletin, S. S., Vol. II, No. 8, p. 301. ‘Sibaking Yams’. 
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Table II. 

The Lesser Yam. Dioscorea esculenia. 


Race 

Registration No. 

« 

Number of sets, 
planted. 

Actual yield 
lbs. 

i 

Calculated yield 
per acre 
lbs. 

2'tO 

33 

82 

13,630 

288 

33 

162 

25,080 

296 

33 

86 

14,190 


Average calculated yield per acre ••• 'T-8 tons. 

Average weight of tubers from each set 3 lbs. 


Table III. 


A good tuber of each race was weighed and the results are shown 
in the following table. 


Race 

Species. 

Weight of tubers. 

Registration No. 

lbs. 

ozs. 

10 

Dioscorea alata 

2 

4 

28 

*> 

99 

1 

14 

30 

»» 

99 

5 

8 

44 


99 

6 

4 

48 

>f 

99 

15 

— r 

50 

If 

99 

3 

12 

64 

9> 

91 

9 

8 

66 

If 

9» 

11 

— 

72 

>f 

99 

2 

8 

76 

99 

99 

7 

4 

lOO 

99 

99 

7 

6 

408 

99 

99 

10 

8 

410 

99 

99 

2 

8 

498 

9* 

99 

5 

— 

510 

99 

99 

1 

8 

512 

99 

99 

4 

8 

516 

99 

99 

6 

12 

518 

99 

99 

4 

4 

530 

99 

99 

2 

12 

548 

99 

99 

1 

4 

622 

»9 

99 

3 

6 

632 

99 

99 

4 

— 

270 

Dioscorea esculenta 

1 

2 

288 

99 

99 

1 

10 

296 

*9 

99 


8 
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SUMMARY. 

Twenty*five races of yams are enumerated and the tubers 
described briefly. 

2 The cultivation of the crop is outlined. 

3 The yields obtained from these races under cultivation at 
Serdang are recorded. The crop was nine months in the land and 
yielded a calculated average return of 7 tons of tubers per acre. 


Preparation op Yams for the Table. 

In the East the proper preparation of yams for the table is not 
generally understood therefore the following recipes are reproduced 
from one of the publications of the Imperial Department of Agriciil* 
ture for the British West Indies. 

Roasted Yams , — Lay a yam before the grates of the stove or in 
the oven, turning it occasionally until cooked, scrape off the outer 
akin, out into pieces or mash with butter ; serve hot. 

Baked Yams . — Pare a yam, put it in the oven and bake until 
soft, take it out of the skin, mash with butter, put back into the skin; 
cut in piece and serve hot. 

Boiled Yams , — Pare a yam, put it into boiling water, cook until 
tender ; serve whole. 

Yam Chips . — Pare a yarn and boil until tender, cut it in chips ; 
fry in boiling lard and serve hot. 

Yam Bice . — Pare a yam and boil until tender ; press through a 
colander into a hot dish ; shaking the colander lightly every few 
seconds, to cause the yam to fall off in short grains like rice ; serve 
very hot. 

Yam Rissoles. —Pare, boil and mash a yam with pepper and 
salt, and if liked, a little minced parsley ; shape into rissoles, cover 
with egg and bread crumbs, and fry until a light brown. 

Yam Border. — Pare, boil and mash a fairshaped yam, about two 
pounds in weight, and add to it two tablespoonsful of butter, half a 
cup of boiling milk, one tableapoonful of salt, the yolk of two eggs 
(well beaten) ; beat the mixture until very light; butter a border 
mould, pack the yam in it, and let it stand for eight minutes, beat 
the whites of the eggs to a froth, add salt, turn out the yam, cover 
with the whites and put in an oven to brown ; take from oven and 
fill the centre with meat or flesh heated in a sauce. 

Yam au Choux . — Take one pound of boiled yam, one boiled 
cabbage, two teaspoonsful of cream one ounce of butter, with salt and 
pepper to taste ; rub the yam and cabbage through a wire sieve, mix 
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together with butter, oream and seasoning ; pile ttpon a dish, and 
serve with fried croutons of bread around. Serve very hot. 

Porcupine Yam. — Take two pounds of yam, boil and mash with 
one egg and salt to taste ; shape and roll in beaten egg and vermi* 
celli ; fry. Serve hot with parsley. 

Yam Fritters. — ^Pare and boil half a pound of yam until soft, 
beat lightly with a fork ; beat the yolks of four and the white of three 
eggs, and two spoonsful of cream, two tablespoonsful of wine, one 
dessert-spoonful of lemon juice and half a teaspoonful of grated nut* 
meg ; beat all altogether until extremely light, put plenty of lard into 
a frying pan and drop a tablespoonful of the butter at a time into it, 
and fry the fritters to a nice brown. Serve with wine sauce (served 
separately), or only sprinkle powdered sugar over them. 

Yam Pudding. — Take half a pound of yam, two eggs, one lemon, 
twoounces of butter, two ounces of sugar; pare and boil the yam, 
and rub it through a sieve while hot ; beat the butter and the yam 
together, and allow the whole to cool ; break the eggs and separate 
the yolks from the whites ; beat the yolks until light, and add sugar, 
the juice of a lemon as well as the grated rind, and the yam. Whisk 
the whites to n stiff froth and stir lightly in before baking ; put in a 
well buttered dish and bake in a brisk oven for twenty minutes. 

Yav% en Brun. — Cut up one pound of yam already boiled, and 
fry to a light brown ; sprinkle thickly with chopped parsley and 
shalat or mushroom, pepper, salt and lime juice; serve very hoL 

Received for publication 5th November 1025. 



REl^eRT eN THE RAT eAMPAIGN IR KRIAR 
SBTWBBR THE PERIOD MAY ISTH & 

ERO OP AUGUST, 1935. 

By Frank BiRKiNtjEiAW. 

A. Resume of Experience Gained in the six Months of the 
Campaign over a Restricted Area. 

O NE of the objects of the Bat Cauapai^'n be^'un in 1924: over a 
restricted area in Kriati was to gain information as to the most 
effective way of dealing with the rat problem in padi fields. 
(M. A. J. Vol. Xlll No. 6p. lt)8). 

2. Experience gained in this preliminary Campaign showed 
that the most effective methods of rat destruction under the circum* 
stances were trapping by Malays and organised hunting by Tamil 
coolies. School children materially assisted in the trapping. Organi- 
sed hunting on any large scale was entirely confined to P.W.D. 
coolies, the hunts being organised by the P.W.D. This Department 
rendered great assistance in this way. No organised hunting was 
done by Malays although both European Oflicers made attempts to 
get it commenced on a systematic basis. Poison baits never became 
popular. The usefulness of poison gas in holes was found to be 
extremely limited as holes are not numerous and occupy much time 
in finding : even then only a proportion of the holes were found to be 
occupied. 

B. Inauguration of an Organisation for an Extended 
Campaign. 

The results of the Campaign over the restricted area were con- 
sidered sufficiently good to warrant an extension of the (.’iimpaign to 
the whole of Krian District for the next season. This extended Cam- 
paign was commenced on May 15th 1925. 

2. The organisation consists of one European Officer (Rat 
Destruction Officer) and five Malay Officers. The Rat Destruction 
Officer was Mr. Lindsay Years up to July 4th (when he resigned) 
and Mr. G. S. Sutherland (who is still in charge) from July 9th. 

8. The Malay Officers are in charge of defined areas. Their 
duties are to visit Eetuaa regularly and to check the number of tails 
tendered by them and by others, reporting totals to the Rat Destruc- 
tion Officer on his weekly visits. Each officer makes a regular tour 
of the area allotted him, reports to the Rat Destruction Officer when 
and where fresh traps are needed, if poisons are required and assists 
the Rat Destruction Officer generally in the encouragement of rat 
destruction, both as regards the cultivators and the schools within 
the area allotted him. 

4. The Rat Destruction Officer makes a weekly visit to the area 
under each Malay Officer when he pays rewards for rat tails (at one 
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cent a tail) tendered by Ketuas, other cultivators and by school obil* 
dren. School masters are held responsible for keeping an account of 
the number of tails brought in by their scholars, although the Rat 
Destruction Officer makes weekly payments direct to the scholars. 
Thus the Rat Destruction Officer is engaged on five days every week 
visiting Malay Officers. One day, Friday, is reserved for office work, 
making up accounts and for any special work apart from the fixed 
routine. 


C. Comparative Statement of Results. 

Up to the middle of May the Campaign over the restricted area 
had yielded jast over 100,000 rats in the following proportions (in 
round figures) : — 


Cultivators 

... 17,')00 

Schools 

... 28,D()0 

P.WJ). 

... 30,500 


Total ... 82,000 


To this total has to be added 21,000 rats reported by Ketuas to 
have been killed but for which no tails were seen nor any payment 
imido, excei)ting that they were included in calculations made when 
selecting Ketuas for Special Rewards at the end of the lastpadi season. 

2. It was decided that the acceptance of “ Reported Killed” was 
uiHatisfaotorv, so since the inauguration of the extended Campaign 
nothing is re’jordod unless tails are produced* 


8. Between May 15th and August 28th, a period of 8^ months, 
over 195,000 rats have been killed. The proportions are : — 


Cultivators 

Schools 

P.W.D. 


70,578 

79,683 

45,391 


Total ... 195,655 


4. During the preparation of the fields for planting an attempt 
was made to encourage co-operative killing of rats by cultivators in 
the hendangs. The object aimed at was for each cultivator to leave a 
small area of uncut vegetation as a shelter in which rats would 
congregate. It was intended that adjacent cultivators should co- 
operate in cutting these isolated areas and in killing all rats 
that would have taken cover therein. The District Officer made 
at attempt to encourage rat destruction on these lines hv fixing 
dates for rat drives in various localities. Notwithstanding 
these efforts it cannot be claimed that any very great simultaneous 
massacre of rats took place, altbongh a certain amount of 
success was attaino 1 as shown by an increaso in the weekly total 
of tails tendered. Not^only so, but from enquiries made it would 
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appear that a large majority of the tails tendered throughout August 
were obtained from rats killed in the field by cultivators and not 
from trapping* This applies to tails tendered by school children as 
well as by cultivators : the children having obtained tails from rats 
killed on the lands of their relatives* 


D. Brief Remarks on present position and indication of 

FUTURE LINKS OF THE WORK AND AIMS. 

To sum up, the present position is that trapping by Malays and 
rat hunts by Tamil coolies are the most successful methods of rat 
destruction in Krian. 

2. Experience gained indicate that : — 

(a) The use of poisoned baits has been eflfective only in cer- 
tain localities and over short periods. No general suc- 
cess can be claimed for this method so far. The probable 
reasons are, (a) that rats quickly get suspicious of the 
baits and avoid them and (b) that the cultivators are 
nob keen upon using them whilst rewards are being paid 
for tails as rats poisoned by one cultivator generally go 
to anothors land to die. Further experimental work with 
this method is advisable, but any undue pressure to 
force cultivators to use poisoned baits is unlikely to meet 
with success. 

(b) Poison gas of any description for use in burrows is un- 
likely to be of any practical use in Krian. Burrows at 
no time of the year are sufficiently numerous to warrant 
spending the time required in searching for and treating 
them. A hunt by Tamil coolies will yield a greater 
return at less expenditure of time and labour. 

(c) There are gr*eat potential possibilit'es from organised 
cooperative killing by the cultivators during “ Menajak,*’ 
but such organisation on a large scale wiil need much 
fostering before it can become a practical proposition. 

3. Damage by rats to nurseries this year, as far as I can 
gather, has been nil. O.ily time will show if the same iinniuuity 
will be enjoyed by padi plants and grain in the field as a itfcult of 
the Campaign. If rat damage to the present crop should p?ov(‘to 
be immaterial the money and labour spent on the Campaign will 
have been well worth while and a great incentive will luue been 
provided to the cultivator to continued assiduity in rat desliuction 
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20 cts. 
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8. The Cultivation and Care of the Para Rubber Tree fin Malay) 1910. 

9. Die-Back Fungus of Para Rubber and of Cacao, by K. Bancroft, 1911. 

10. A Lecture on the Para Rubber Tree, by W. J. Gallagher, 1910. 

11. Coconut Cultivation, by L. C. Brown, 1911. 
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STUDIES ON HEVEA LATEX. 

IV.— THE PROTEINS. 


W. N. C. Belgravb. 

I N the third article of this series (l) an account was given of an 
attempt to apply the carbamate method to the proteins derived 
from latex, and the view was expressed that a better method for 
the separation of protein from rubber than that of insolation was 
needed. A description is given below of a method which may prove 
useful. 

If fresh latex is largely diluted with water, alcohol (ethyl or 
methyl) may then be added without the occurrence of coagulation 
(2) The addition of either acid, salt, or strong base causes coagula- 
tion, and if a base is used, it is possible to remove the rubber and to 
leave a considerable amount of protein in the solution. 

If the resulting rubber is washed and creped in the usual way 
Kjeldahl determinations show a remarkably low percentage of 
nitrogen — two samples giving A .09 per cent Nitrogen 

B .06 cent „ 

Sample A was made from a small quantity of latex and had not 
been very efficiently washed — in any case the difference of Nitrogen 
content from that of crepe prepared in the usual wa> — ^0.8—0 4 per 
cent — is striking. 

Preparation of Protein. — 1 1000 ccs of latex (N. 0.26 per cent) in 
five successive portions were diluted approximately five times with 
distilled water and equal volumes of 95 per cent alcohol added, a few 
small clots were removed, the whole bulked, and 12 ccs of 50 percent. 
NaOH solution added with vigorous stirring. The resulting coagulura 
was squeezed in a hand-press, the serum rapidly filtered through a 
large Berkfield filter, and acetic acid added to pH4.4. The precipitate 

(1) M. A. J. XIII No. 6 p. 154. 1925. 

(2) c.f. deVries* Rec. d, Trav. Chim d. Pays Bas XI.Il. iv ST III 
Kos. 7 and 8, 
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was filtered off, washed with very dilute acetic acid and with 50 per 
cent alcohol, and dried (1) over H 2 S 04 » to a dark brown horny mass, 
which weighed 8.5 grams, and had a Kjeldahl nitrogen content of 
ll.G per cent and ash .7 per cent. It will be noted that this amount 
of protein accounts for approximately one*third of the total nitrogen 
in Latex — i e. 60 per cent of the estimated total existing as protein (2) 
The remainder was doubtless absorbed by the coagulum and being in 
a soluble form, was washed away in the process of creping. The 
percentage of nitrogen (11.6) obtained without repnrification is 
remarkable, and suggests that the method employed is suited for Ithe 
purpose in view. The protein gave the zantho-proteic, Millon, 
biuret and Adamkiewicz reactions strongly and the Molisch reaction 
feebly ; it did not reduce Fehling either directly or after prolonged 
acid hydrolysis. Gentle hydrolysis with dilute alkali failed to split 
off appreciable quantities of inorganic phosphorus. 

These failures suggest that neither glyco (3) nor phospho-])ro- 
teins are present in the ‘ protein’ prepared by this method. The 
possibility or probability of splitting has, however, to be borne in mind 
and further investigations on this point are in progress. 

Distribution of Nitrogen , — 3 grams of protein were hydrolysed 
with HCl and treated as in Plimmer (l) for the separation of nit- 
rogen into seven groups, the amyl alcohol-ether method being adopted 
for the breaking up of phosphotungstates. 

Results were : — 


Amide Nitrogen 

IK. 

••• kKi 

Ilumin Nitrogen 

o.r) 

Arginine 

23.4 

Cystine 

0.; 

Histidine 

12.0 

Lysine 

0.2 

Mon -ami no Nitrogen 

32.2 

Non-amino Nitrogen 

37.0 


Total ... 113.8 


The large arginine and small lysine figures suggest that decom- 
position on boiling with soda was too far reaching. The small cys- 
tine figure agrees with an observation by the writer that organic 
sulphur remains in the solution after removal of protein. While the 
absolute figures differ widely from those indicated by the carbamate 


(1) it may be of interest to note that this protein before drying was 
readily soluble in either dilute alkali or acid and from either solution was 
precipated about pH 5 by acid or alkali respectively. 

(2) videM. A.J. XIIIp. 156. 

(3) Whitby, Plantation Rubber p. 117. 

(4) The Chemical Constitution of the Proteins, Pt. 1. 
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method (l) they agree to the extent that no one of the three large 
groups — diamino, mon-amino, or non-amino predominatep over the 
others* 

The amount of mon-amino nitrogen found is larger than might 
be expected, but requires confirmation* Troensegaard (2) has argued 
that the accepted methods of analysis give a false picture of the re- 
lations between chain and ring compounds in proteins, and it should 
be of interest to apply his methods to latex protein, 

SUMMAIIY* 

A simple and rapid method of separating ‘ protein’ from latex is 
described. 

It is pointed out that further work is necessary before it can 
definitely be said that the ‘protein* as separated is actually in the 
form in winch it occurs. 

Figures for distribution of nitrogen into seven groups are given. 

V.— THE POSSIBLE OCCURENCE OF A COALESCINO 

ENZYME. 

In the first paper of this series (1) evidence was brought forward 
to support the view that the postulate of Whitby, Barrowcliff and 
Campbell of a coagulating enzyme in latex could not be maintained, 
while it was held that the phenomenon met with could be explained 
by observed changes in the electrical charges of the caoutchouc 
globules; it Avas further postulated that the protein of latex was 
responsible for these changes. 

The writer, at the time of preparation of this paper (3), was un- 
aware that De Vries had come to similar conclusions as to the absence 
of a coagulating enzyme and the part played by electrical charges and 
had announced these conclusions at the meeting of the Koninklyke 
Academie Amsterdam in January 1923. (l) Again in the Receuildes 
Travaux Ghiniiques des Pays Bas (5) in July, 1923, De Vries 
described fur ther work on the enzyme question which led to a rever- 
sal of his previous views, expressed in “ Estate Rubber,'* on the com- 
parative unimportance of enzymes in coagulation. Thanks are due 
to Dr. De Vries for bringing these two papers, previously unknown 
to the writer, to his attention. 

It should be noted that De Vries does not specifically postulate 
a protein coating and is inclined to minimise the importance of 
protein in the observed phenomena, considering that resins are more 
probable emulsifiers and that in any case changes in the degree of 
solvation of the caoutcuouc itself are probably of great importance. 

(1) M, A. J. XIII, No. 6, p. 154. ~ 

(2) Uber die Konstitution der Eiswiss verbindungen-Zeiiech f. ang: 
Chemie 38, p, 623-1925. 

(3) Malayan Agricultural Journal Vol. XI No. 12. 

(4) Proceedings XXVI, 9 & 10. 

(5) XLII, iv 8 T Nos. H, 



Since that tirae a number of papers (l), (2), (3), (4), by De 
Vries have appeared dealing with the presence and properties of a 
coalescing enzyme in latex. 

These papers must be read in the original, as the very consider- 
able amount of work carried out by their author on the question of an 
enzynu: defies brief abstraction. 

It must suffice to state here that nearly all the work has been 
carried out on “ B”-mixture i.e. diluted latex heated to 75**C or over. 
The properties of such latex, first noted by Barrowcliff, have been 
described many times — on addition of small amounts of acid (to 
pH 4.0) flocculation occurs, but not coagulation. If however, small 
quantities of unheated latex are added either before or after addition 
of aoid, more or less rapid and irreversible coagulation ensues. 

De Vries claims that coagulation of unheated latex must be re- 
garded likewise as consisting of two stages viz. flocculation, brought 
about by changes of electrical charges, and coalescence which may be 
produced by a number of agencies among which is an enzyme, 
coalase, in latex. Under normal conditions the second stage follows 
so lapidly on the first that it is indistinguishable from it. 

This enzyme is entirely absorbed by the coagulum, but may be 
washed out of an alcohol — coagulum with water and precipitated with 
an excess of alcohol. 

Excess of acid destroys the enzyme ; latex to which sufficient 
acid has been added to bring it into the gap’ has no coalescing power 
on B” mixture, though itself capable of coagulation when the 
acidity is reduced ; latex preserved with ammonia similarly loses 
coalescing power. 

Enzyme poisons such as H 2 S or HCN have little or no effect on 
coalescence of acid * B’ mixture by latex. 

Papain which is effective in coagulating even alkaline latex, also 
coagulates * B’ mixture. 

Many other agencies, such as excess of strong acid, alcohol, 
B-Napthol, and drying are found to be effective in bringing about 
coalescence. 

The enzyme coalase is not able to de-emulsify latex, and can 
only act when de<6mulsification has been brought about, the coales- 
cing action is rather slow and by no means indipensable. It is con- 
sidered, however, that the enzyme is effective in ordinary estate 
practice. 


(1) Arch. V. d Rubb. Cult. VII p. 168. 

(2) .» M „ „ M VIII p. 219. 

(3) „ „ „ „ VIII p. 233. 

(^) f» it it it n W^IIIp, 726. 
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De Vries* conclusions have been criticized by Groenwege (l) 
who claims that tbs behaviour of “B*' mixture can be explained 
as the conversion of a hydrophile to a hydrophobe colloid, and the 
irreversible denaturing of the proteins of latex, rendering low H — ion 
concentrations unavailing for coagulation, until nnheated latex is added 
when a fresh lining layer is formed. 

Groenwege also instances the occurence of coalescence in the 
presence of cyanide as an argument against an enzyme. 

De Vries has replied to these criticisms anil maintains his 
original views. 

Experimental Work. 

Almost the whole of De Vries* results have been confirmed by the 
writer except that fresh latex has been found to have a lower efiiciency 
than that found by Do Vries. Whereas that author finds coalescence 
overnight with 1 pt. latex to 2«')6,000 parts of B mixture (L : 9), the 
writer finds the limit at 1 : 20,000 — when the fresh latex is added 
before the acid, and I/IOOO when added after; this difference is 
however immaterial to the argument for or against an enzyme. It is 
admitted that there is some substance in latex, sensitise to heat, 
strong acids and alkaline, which can biing about coalescence in 
acidified B mixture. The problem is — is this substance an enzyme 
which funot’ona in unheated latex or are the conditions of experiment 
so different from normal that no such conclusion can he drawn ? 

In order to prevent misunderstanding, it may bo as well to state 
that to the writer the word ‘enzyme* has a functional significance, 
and should be reserved for a therraodabile catalyst which plo>s a part 
in some naturally occurring portion of the economy of the organism. 
The fact that some reaction, abnormal to an organism is assisted or 
conditioned by a thermo-labile substance present in that organism, 
does not, to the writer, suffice, in itself, to justify the deduction that 
an ‘ enzyme’ exists for a similar, but not necessarily identical reaction. 

In the article on coagulation it was suggested that the explana- 
tion of the non-coagulation of ‘ B’ mixture was to "be found in a 
protein heat change which results in the formation of an actual ‘ skin* 
around the globules — practically the same suggestion as that of 
Groenwege. 

The writer does not consider that De Vries has proved his case 
for an enzyme because the case for an extension of argument from 
heated to unheated latex remains unsupported, and is in fact contra- 
dicted by the observation that ‘ gap’ latex, although itself retaining 
the power of coagulation, cannot bring about the coalescence in acidi- 
fied ‘ B* mixture ; as Ds Vries himself points out, this shows that other 
changes have occurred, moat probably in the proteins. Yet in deve- 
loping the enzyme argument this admitted heat change is completely 
neglected. Similar behaviour is shown by ‘ B’ mixture which has 
been rendered alkaline before heating (2), on neutralisation and 

(1) Arch. V. d. R. 0. 8No,9p.626. 

(2) Malayan Agricultural Journal Vol: XIX No. 12. 
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acidification perfect coagulation follows although the heated fluid has 
no coalescing power on ordinary * B* mixture. Control experiments 
with equivalent quantities of salt added to * B* mixture before or after 
heating do not show coalescence. Both these cases suggest that if no 
heat change occurs, or if heat change is prevented, (or more likely 
carried further than usual) then coagulation can proceed in absence 
of * coalase*. If this is accepted it is difficult to see the necessity for 
assigning an active part to * coalase’ in the coagulation of unheated 
latex. 

An endeavour was made to throw further light on the nature of 
the * heat ’ change. As proteins appear to be the most likely object of 
change it was decided to try the action of proteolytic enzymes other 
than papain, the action of which is known to be complicated by a 
coagulative action. It is. commonly said that pepsin has no action on 
Hevea latex ; this statement is incorrect and is due to disregard of the 
II — ion concentration of the medium. If pepsin be added to the latex 
in the ‘ gap’ (e g. 2 ccs of 1% pepsin to 50 ccs dilute (1 : 1 or 1 : 0) 
latex, acidified to pH3) coagulation follows. The same result is 
obtained with ** B*’ mixture. Control experiments with boiled pepsin 
show no coagulation. 

Trypsin.— 1( similar experiments are made with trypsin on 
slightly alkaline (pH-8.5) latex, coagulation does not follow — if, 
however, such latex after neutralisation, or slight acidification to 
pTI 6.0 be heated as for ‘ B ’ mixture, and acidified, coagulation now 
proceeds rapidly and perfectly. Control experiments with boiled, 
slightly alkaline trypsin give negative results. 

It is easy to show by Kjeldahl determinations on the washed 
rubber that papain, pepsin and trypsin all three considerably reduce 
the quantity of insoluble protein — and it seems fair to regard their 
mode of action in promoting coalescence as prevention or removal of 
a * skin' of denatured protein. 

It is noteworthy that trypsin added to pH 8.5 after heating does 
not act so as to permit coalescence on acidification ; this should be 
considered in connection with the fact that trypsin is unable to acton 
many insoluble proteins. 

It is interesting to note that latex treated with trypsin, like that 
heated with soda, shares with latex preserved with ammonia the pro- 
perty of coagulating very rapidly on acidification. De Vries (1), 
has drawn attention to thist as far as ammonia latex is concerned, and 
ascribes it to protein hydrolysis; surely an argument in favour of 
protein as an emulsifier. 

Although it cannot be concluded that De Vries is justified in 
arguing from ' B ' mixture to latex, it is necessary to endeavour to ex- 
plain the phenomenon described. If it is taken as correct that 
denatured protein is responsible for the absence of coalescence, a pro- 
teolytic enzyme at once suggests itself as an obvious agent in the 

(1) Arch. f.d. Rubb. Cult. p 168. 
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production of coalescence in ' B * mixture. It is clear that such an 
enzyme if it exists may be expected to act only at pH 4. 4-5.4, and 
that the task of demonstration will be complicated by coagulation and 
absorption. 

The usual methods for identification of a proteolytic 
enzyme — action on fibrin, gelatin, albumen, lecithovitellin, pep- 
tone, analysis of serum after rapid and slow coagulation, 
dialysis and testa with ninhydrin, all failed to reveal a pro- 
teolytic enzyme. Other possibilities must therefore be considered. 
De Vries has pointed out that alcohol, qiiinin, B napthol etc, are 
effective; the writer has found that oleic acid or oleates are 
highly effective (l part of 1% sod. oleate to 1000 of acidified^* B ’ 
mixture 1:9) producing coalescence overnight. This at once sug- 
gested an analogy with hwmolysis, but it was found that neither 
saponin nor curare was effective. As a result of a number of experi- 
ments it was found that the coalescing action of various organic 
substances on acidified ‘‘ B” mixture depended on molecular weight 
and constitution e,g. Me-OH < Et-OH^ Amyl OH = Phenol. (1) 

Acetic acid < iso butyric iso valerianic = benzoic = salicylic < 
stearic < oleic. 

Benzaldehyde and nitrotoluoul were about as effective as phenol. 

Benzol and toluol were less effective than their derivatives. 

Aniline, pyridine and morphine hydrochlorides were ineffective. 

Lecithin and resi nates prepared both from the commercial 
products and from latex were moderately effective. 

Castor and rubber seed oils were effective in proportion to their 
impurities (fatty acids). 

These results suggest surface action according to Langmuir — 
and not mere solvent action and consequent swelling of the 
caoutchouc. 

If this is granted, it is possible to conceive of the presence in 
latex of a thermo-labile, easily destroyed substance which accidently 
coalesces ‘ B ’ mixture and may also be expected to be a potent emul- 
sifier for caoutchouc. Such a substance in its nature cannot be easy 
to identify — but as a guess we may assume a lecitho-protein, or 
possibly a lecitho-sugur protein complex — very rapidly broken up, 
and once broken up or thrown out of its natural state, irreversible 


(1) The general method of experiment was to make 1-5% solutions in 
water or methyl jftoohol, to dilute or emulsify the appropriate quantity 
with 10 CCS water and mix rapidly with 40 ccs cf 1-8 ‘ B* mixture. The 
preliminary! mixing with water is essential in order to prevent instan- 
taneous clotting at the point of addition, with consequent removal of some 
of the added substance. 
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and inactive. This irreversibility of lipin complexes (l) is well 
known. 

De Vries (2) has argued m favour of resins rather than 
proteins as emulsifiers because : — 

(a) Resin is a more likely emulsifier on Langmuir’s 
theory. 

(b) The quantity of protein in latex is proportional to 
the latex and not to the caoutchouc. 

(c) A large part of the nitrogenous bodies may be 
removed by creaming, dialysis etc , without change 
of the coagulation phenomena 

The second and third arguments appear to be unsound as they 
ignore the facts that Ejeldahl determinations give no indication of 
the proteins as such, that methods of ' resin ’ determination are use* 
less as an index of specific undecomposed suhstancts in latex, and 
finally that if the proteins are interfered with by tryspin, standing 
with ammonia etc , the coagulation phenomena are inarkably 
altered. 

The writer has previously (3) endeavoured to show that 
‘ resins ’ i.e. the extracted medley of substances so called, cannot he 
respon.‘‘jble for the behaviour of latex, as their precipitation points 
do not coincide with those of latex. 


The opposing points of view — viz, proteins v. ‘resins’ as 
emulsified appear to be admirably reconcile d by the conception set 
forth above, of a lipin protein complex -in winch the fatty acids of 
the lipin would attach themselves to the caoutchouc while the prolein 
would he attracted to the water of the serum. 

On theoretical grounds it is quite possible that much of the so- 
called ‘ re.sin ’ is really various break-down products of the lecithin of 
latex. Whitby has shown fatty acids to be an important part of 
rubber ‘ resins ’ and such acids are also part of the lecithin molecule. 
If this view should be shown to be correct, the surprisingly different 
acid contents of rubber (4) prepared by different methods would be 
explained. 

Work has been initiated and will be continued, to test the 
hypothesis of the occurence of a lipin-protein complex. 


(1) Moran. Effect of low temperatures on hens eggs' Proo, Roy. Soo 
B-98, page 442. 

(2) Arch, f.d. Rubb. Cult. VIJI No. 5. ^ 

(.3) Malayan Agricultural Journal Vol. XI, No. 12 page 36«). 

(4) Whitby, ami Winn, The Acidity of Raw Rubber. J,S.C.I. XLII, 
No. :V2, page 33GT. 1923. 
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Reasons are given for disagreeing with the conclasion that a 
coalescing enzyme exists in latex. 

The action of proteolytic enzymes on latex is described. 

The inllaence of some organic substances on coalescence of ‘ B’ 
mixture is described. 

A suggestion is made of the presence in latex of a lipin-protein 
complex which may function as an emulsifier and also as a coalescing 
agent on acidified ‘ B ’ mixture. 


Received for puhlication 24th November 1925. 



KGTB ON BANANA FIBRE* 

B. 0. Bishop. 

A N attempt has been made to collect some data on the fibre which 
occurs in the stem of the banana plant. In the Malay 
Peninsula there are three spoeios of banana described by 
Ridley as occurring naturally » and in addition there are a number of 
imported varieties which flourish and are cultivated for their fruit by 
native small -holders As far as the writer is aware the banana plant 
IS not cultivated in this country for its fibre although a few inferior 
specimens of banana stem strippings have been seen at local Agri- 
cultural shows. 

Of the wild bananas there are only* two of which the extent of 
their distribution appears to justify further attention at the present 
time. These two species are described by Ridley as follows: — 

Mum malaccp?ifti.9 Ridl . — Stems ten feet tall or more, six inches 
through, leaves eight feet long, barrel or splashed brown when young. 
The fruit is suhcylindnc, four inches long, yellow, and having a 
sweet scanty pulp. Occurs commonly in hill forests and is often found 
in immense (piantities in the jungle. 

Musa violascens RidL — Steins slender, eight to ten feet long. 
Leaves ten inches across, glaucus beneath. Spike erect, acute. The 
fruit is angled, one inch through, three inches long and green. 
Common, growing with Musa m'llaccensis in great abundance. 

FinUE FHOM Ml)S \ MALACCKNSIS, RiDIa 

The fibre was prepared by hand stripping from plants growing 
at Kuala Kangsar. Nineteen fresh plant stems were treated, the yield 
of sun-dned fibre was 2 T5 IKs. 

Description Colour Grey to white. 

Cleaning .. , .Good. 

Texture Coarse, somewhat uneven 

some strips. 

Length Two feet average. 

Micro' Clip mi cal Examination , — A sample of the dry fibre was 
digested with soda solution, washed and treated with chlorine at 
O^C. The bleached material was washed with aqueous soliumsul- 
phi te and suspended in water. If the digestion and chlorine trent- 
ment are efficient the fibrous filaments when shaken with water will 
separate into individual fibres, samples can then be removed with 
ease and examined microscopically. Forty separate counts were made 
and the average dimensions of the ultimate fibres were : — 

Mean length 8.58 m.m. Max. ...5.66 m.m. Min. ...0.9 m*m« 

Mean Diameter 27 x l/lOOO m.m. 


376 



3Tr 

The form was regular, cylindrical with sharply pointed ends, 
under a magnification of 165 the central channel is distinct as for 
Manila Hemp fibres. 

With Zinc Chloride and Iodine the fibre was stained deep blue, 
after a transient claret colouration in some parts of the slide. 

With Iodine the colouration was brown- 

With Sulphuric acid and Crlycerine there was no colouration. 

Fibre from Musa violascbns, Rii>l. 

Fibre was prepared by hand stripping from plants growing at 
Kuala Kangsar. Twelve stems yielded 2 lbs of sun dry fibre. 

Description Colour Brown. 

Cleaning Medium to poor. 

Texture Coarse and strippy. 

Length Five and a half feet average. 

MicrO’ Chemical Examination . — A sample was prepared for 
examination according to the method previously described. Fifty 
separate counts were made and the average dimensions of the ultimate 
fibres were found to be: — 

Mean Length 4.40 m.m. Max. ..6.8 m.m. Min.. .2.5 m.m. 

Mean Diameter... 25 x 1/1000 m.m. 

The form was regular, cylindrical with sharply pointed ends. 
Under the higher magnification the central channel was well defined. 

With Zinc chloride and Iodine the fibre was stained a deep blue. 

With Iodine the colouration was browm 

With Sulphuric acid and Glycerine there was no colouration. 

Fibre prom the Stems of Cultivateb Banana Plants. 

For the purposes of comparison a parcel of fibre was prepared 
from a mixed collection of Banana Plants under cultivation on the 
Government Experimental Plantation, Serdang. Strictly speaking 
the plants were not cultivated, in as much that the stems treated 
were those of plants which had been left over at the time of planting 
a series of observation areas. 

The varieties included in the test are those belonging to the 
group, but no attempt has been made to differentiate bet- 
ween individuals. The age of the plants at the time of cutting was 
approximately fourteen months. 



The fibre was prepared by stripping the stems immediately 
after cutting. The stripping knife used was similar to that employed 
in the Philippine Islands by the natives who prepare Manila Hemp."^ 

Yield . — The cultivated banana plant as it is cut down contains a 
considerable proportion of total weight which cannot be regarded as 
raw material for producing fibre. The crown must be removed and 
discarded as well as a few inches at the base of the stem. In the 
present instance the plants cut at the Government Plantation were 
trimmed before being sent to the Agricultural Department for treat- 
ment. The stems as received for stripping still contained two or 
more outer sheaths which had to be discarded. The proportion of 
wet material finally obtained in a form suitable for stripping can he 
gathered from the following figures. 

Taulk I. 


Yield of Diy Fibre from fiesh Cult! rated Banana SUina. 


Plant 

1 lolal 

1 

Total 

Wright 

Leiii^tli 

Weight of 
stern s'lit* 

l/‘nglh of 
dr> fibre 
proihict'.l. 

\V eight of 

miiiiiIhm*. 


.Wf'ght. 

of Stern. 

of Siem. 

able for 
sti’ipping. 

drv fibre. 



feet. 

lbs. 

Ills- 

1 

feet. 

Ills. 

feet. 

OZS. 

1 

j;).T 

:,o i 

4-a.o 

1* , 

4 ') ] 

‘11 

0.1 ! 

i 5 

2 

i:k8 

70 

55.5 

IV 

1 1 

40 

5.5 

2 1) 

o 

14.0 

50 

14.0 

0.5 ! 

55 

4.5 

1 0 

1 

12.7 

15 

00 0 

(,.0 i 

52 

1 5 

1.0 

b 

20 0 

97 , 

00. 0 

8.0 

‘1 

5 0 

• 1 5 

(i 

19.2 

02 1 

1 51.0 

8. 7 

i 59 

1 7 

1.4 

" 1 

17.7 

lOd 

! 70.0 

7.5 

01 

5.2 

2 4 


18.2 

80 

58 0 

8.: 

18 

5.5 

2,0 

j) ^ 

21 2 

112 

1 79.5 

9.0 

01 

7.0 

5.0 

10 

! 20 2 

85 

(;o.o 

9.5 

50 

0 0 

1.5 

11 

18 7 

8(i 

07.0 

9., 5 

54 

5.5 

2.0 


17.0 

89 

1 

74 0 

7 8 

50 

5.5 

4,0 


Total Weight of Plant cut Ihs, 

Weight of stem suitable for stripping... „ 

Weight of Dry fibre obtained 53d. 1 ozs. 


From n further series of twelve plants grown in tlie snme place 
and treated in the same manner as those above, but at a slightly later 


date, the following record was made : -- 

Total weight of Plant cut (ilO lbs. 

Weight of stem suitable for stripping 109 „ 

Weight of dry fibre obtained iJhO ozs. 


Malayan Agricultural Journal Vol : 18 No. 5. 
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Descriptien , — The fibre obtained from the cultivated banana 
fltems was characterised as f ollows : — 


Colour Light biscuit to grey. 

Cleaning Good to medium. 

Texture Fine to soft, no strips, some lustre. 

Length Five and a half feet average- 


la appearance the banana fibre as prepared at the Department 
of Agriculture was very similar to the good grades of ** Partially- 
Cleaned*’ Manila Hemp ^ in particular, to the fibre classified according 
to the standards adopted by the Philippine Islands Official Code as 
Manila Hemp Strips.”"^' According to an impartial judgment the 
banana fibre was slightly inferior in colour to “ Good Fair” Manila 
Hemp though somewhat finer. It was shorter but its appearance was 
superior to that of “ Fair No. 1 Manila Hemp.” 


Micro- Chemical Examination . — A sample was prepared for 
examination according to the described method and fifty counts of 
ultimate fibres gave the following results. ^Figures for an exactly 
similar examination of Good Fair” Manila Hemp are given side by 
side for comparison 


1 

Characteristics of 
Ultimate Fibres. 

Cultivated Banana 
Fibre. 

“ Good Fair” Manila 
Hemp. 

Ultimate fibre Mean 
Length 

4.46 mm. 

4.19 mm. 

Max : Length 

6.30 mm. 

7.20 mm. 

Minimum Length ... 

2.34 mm. 

2.70 mm. 

Mean Diameter 

22 X l/lOOO mm. 

19 X 1/1000 mm. 

Colour with Zinc 
chloride & Iodine... 

Transient claret pass- 
ing to deep blue. 

Deep blue. 

Colour with Sulphu- 
ric acid k Glycerine. 

nil. 

nil. 

Colour with Iodine... 

Brown. 

Brown. 


* Philippine Agricultural Review, Vol. 16 No. 2 Fibre Number. 
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Comparative Strength op Banana Fibre and Manila Hemp. 

In order to establish a comparison between them, sam- 
ples of the fibre from the two varieties of wild banana and the 
cultivated or fruiting varieties were tested for tensile strength on a 
Schopper Machine. Samples of Government graded standard 
Manila Hemp were tested at the same time, The results are given 
in Table IT. 


Table II. 


Saniplf. 


1 Musa malaccensis - 

2 do 

8 Musa riol ascent 

4 do 

5 Banana h'lbre 

(I do 

7 Manila Hemp 

“ Good Current’’ - 

8 Manila Hemp 
“ Good Fair” 


NumW 
of ’IVsIs. 

IVleari 
weight of 

1 metre of 
sample, 
grms. 

Mean Hmd 
at Break. 
Kilo.s. 

! Mean 'I'ensile 
Strength Kgs, 
per unit gram* 
metre. 

10 

0.5794 

14.5 

28.1 

10 

0.4484 

10.5 

23.S 

10 

0.5944 

1 2 8 

j 2i.;> 

10 

‘ 0.8055 

18.5 

1 

23.0 

10 

0.2110 

9.0 

33.2 

10 

0.2947 

9.0 

32.0 

10 

0.02 V' 

21.2 

! 

• 42.:r 

5 

0.0099 

1 

19.5 1 

32.2 


Th(3 determinations were carried out in accordance with the 
procedure adopted by the U. S. A. Bureau of Standards. In each 
test a sample consisted of 30 strands of fibre. 


The breaking load was determined at both ends and in the mid- 
dle of each sample, the figure recorded was the mean of three breaks. 
The length of fibre between the jaws of the machine at the com- 
mencement of the application of the load was twenty centimetres* 
The humidity of the atmosphere at the time of conducting the tests 
was such that the moisture content of the fibre was approximately 
twelve percent of the total weight of the fibre. 


Chemical Examination - — An examination of samples of the fibres 
was carried out according to the procedure standardised by Cross and 
Bevan* The results obtained are given in Table III* 




Table III. 


• •• 

tMibia nial. 
arcpn.sis 

Musa 

viulastrns 

(luitivated 

Banana 

1 Maiiilu 

1 Jlcnip 
“(ioocl 
Fair'' 

Moisture 

per cent 
12.3!) 

per cent 
12.0? 

per cent 
10.4 

per cent 
11.45 

The following results are calculate! 

1 on the moisture-free sample. 

Ash 

2.C 

ia: 

2.G 

l.GO 

Water-washing loss 

1.01 

1.8 

G.O 

2.50 

Acid-washing loss 

3.25 1 

3.03 

9.5 

3.1() 

Hydrolysis A ” loss 

i8.rd 

17.7 

21.0 

15.33 

Hydrolysis “ B ” loss 

25.G2 

25.0 

20.3 

1 

21.83 

Cellulose 

3 * (>2 

30.7 

34.2 

ri.08 


Ohservaifon<i , — The data which has been collected, although 
flomewhat limited, is an indication of the superiority of fibre from 
cultivated varieties of banana over that obtained from the native 
wild varieties. Although the cultivated banana yields a relatively 
small (jiiantity of fibre, yet in quality it resembles the me- 
dium grades of “ partially-cleaned” Manila Hemp. From 
the work so far carried out it appears that fibre from cultivated 
banana st(3ms would be difficult to identify if used as an adulterant 
of certain grades of Standard Manila Hemp. 

The results indicate that the work could be profitably extended 
to include an examination of the fibre from particular varieties of 
cultivated banana plants. 


lipceivod for publication 14th November 19^5. 




REPORT ON THE eHEMIGAL EXAMINATION OP 
FIBRE PROM THE BARK OP TERAP, 

TUTOR AND BARU. 

R. 0. Bishop. 

I T appears that the barks of the trees Tcrap, Tutor, and Barn are 
recognised by the natives of the Malayan Peninsula as sources 
of serviceable fibrous material and that the beaten bark of the 
Torap finds use as a cloth among some of the Sakai. Alone time these 
barks were the material most largely used in the construction of the 
walla of kampong dwellings and the Knlit Terap still finds use among 
the fishing people for the manufacture of cordage and netting. 

A sample of Tutor bark fibre was first examined in this labo- 
ratory in 1921, and was found to bo a fibrous material of high 
strength and suitable for tlie manufacture of paper of a superior 
quality. Samples of Terap bark were first examined during the 
present year and the results were sufficiently promising to indicate the 
desirability of carrying out a more extended examination on further 
samples. For this purpose the Forest Kesearcb Officer, F.M.S. and 
S.S. supplied larger parcels of the air-dried hark and the present 
report is a record of the results obtained on the examination of those 
samples. It is believed that the results of a similar examination 
have not previously been recorded. 

Description of samples . — The following notes on the barks have 
been furnished by the Forest Research Officer, F.M.S. and S.S. 

TpmAU . — Artocarpns Kunstleri. King. A rather common tree 
in helukar (secondary jungle). Sonietinus as much as 1()(» feet in 
height and two feet or more in diameter, but usually smaller. The 
leaves are coarse and roughly hairy and the bark contains a con- 
siderable amount of a white, sticky sap. The wood is of inferior 
quality. The tree is also found in other parts of the Malayan region. 

Tutor. — Hihiscns macrophyllus, Roxb. A small or medium 
sized tree, which is of scattered occurence in helukar. Trees 
feet in height and as much as one foot in diameter are found. The 
tree is also found in India and Java. The leaves are smooth and 
green above and whitish tornentose beneath. The large flowers are 
yellow with a purple centre and fade to a purplish colour. 

Baru. — Hibiscus floecosiis Mast. Known also by the nnraes, — 
Kangsar, Kapas-Kapas, Petutu, Unchang, Bebaru. A small to 
medium-sized tree in helukar. Trees up to 60 or 80 feet in height 
are sometimes found, but they are usually much smaller. The leaves 
are large and coarse, with hairs- The flowers are large and bright 
yellow ; known only from the Malay Peninsula- 

Chemical Examination . — The air-dry material was brushed by 
hand to remove any adherent soil or mould and was then sampled by 
punching 2 inch squares from the ends and centres of each strip of 
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bark- It is iiDir^rtant to noto that the material freslilv stripped from 
the tree is very lial)lo to rot, unless thoroughly air-dned and in the 
present case some strips of bai k from the cerntre of the parcel hud to 
be rejected on account of their obvious dc'terioration. From (Mich 
TOO lbs. of hark ten [lounds of 2 inch 8(]iiaros were bulked and two 

separate lots of 100 g tains were taken for analysis. 

The chemical examination was earned out according to tlie 
standard procedure adopted in this lalioratory from the methods 
dcscrihod by Cross and Bovan’. The results obtained are recorded 
in table I- 

Taulm I. 


- 

— 

Tei 

•aii. 

Tutor. 1 

llaru. 



Per 

cent 

Per 

cent. 1 

ror 

cent. 

]\Toistuie 

- 


10.0 

i;t ic. 

]•_' :i(i! 

1 12 . :o 

J2.LJ 


liesults c 

•alculaf 

Led on t 
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results whu'h liave been obtained by similar methods on other fibrous 
materials are recorded in Table If. 
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* ('rnssand Bevan . A Text Book of Paper Making ”, Page lOl. 






Mu'K)<iC()}>ic Charactensiirfi. -'fho Siimplc s wore snbjeetfd to a 
fli^*esfcion with soda and tho pulp obtained w^as beaten until the 
bast ^laments were separated into individual fibres. These fibres 
were examined for length, diameter, and micro-chemical reactions. 
Fifty fibres were measured from each sample, the average of the re- 
sults, together with those from some other hast fibres are recorded in 
Table 111. 
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The characteristics of the nltiinate fibres of Tutor and Barn 
were found to be very similar , smooth round fibres with well defined 
1 ) 011 ) ted extremities, regular in form and, in the case of Barn, parti- 
cularly regular in length. When stained with Iodine and Sulphnri'. 
Acid in (rlycenno the fibres gave identical yedlow — grey colour- 
ations. With Zinc (Uiloride and Iodine the colouration was blue, 
with only a transitory violet. 

Tho ultimate fibres from the Temp bast are irregular though 
having a high average length. The fibre extremities are sharp in 
many instances hnt blunt round ends have been ob'ierved ; tliis may 
be connected with the peculiar nodal swellings winch occur regularly 
at intervals throughout the length of some of the fibres. Fibrillae 
are attach(‘d at these nodes. 

When stained with Iodine and Sulphuric Acid in Glycerine the 
Terap fibres are coloured yellow. With Zinc Chloride and Iodine 
the colouration is first a wine red whied), with the increased perco- 
latiora of the stain, changes to deep blue. 

Comparative Sir Rntfih oftheFibree . — With the facilities avail- 
able it was not possible to carry out any work which would serve to 
determine the utility of the fibrous materials for rope making. It 

^Crossttiid Bevan. Ibid. 







was however possible to subject suftlciently large samples of the 
three barks to a uniform treatment with soda in a rotating spherical 
(ligestor and boat out a pulp winch was suitable for making hand- 
made “ boards.’’ The ‘ boards” were pressed, dried and calendered 
and cut into strips for tests on a paper testing machine. 

Particulars of the treatment, which was adhered to for the 
three different materials, were as follows — 

Quantity of Air-dry Hark treated ... oO lbs. 

(a) Digested with water to a steam pressure of (>,“> Ihs persq. 
inch for (10 minutf‘S, then drained and washed with cold 
water. 

(h) Digested with soda solution (10 Ihs in 10 gallons water) 
at a pressure of do lbs. per sq inch for (I hours. 

(r) The pulp was then washed with water and heaten for 
hours. 

id) The beaten pulp was diluted with water and afterwards 
made into boards on a hand mould. The boards wore dried 
111 the opi'U air and calendered between steam lieated rolls- 
d’he average dimensions of a buaid w^ere: Length 
inches, w'ldth 10 inches, w^eiglit Ilb. 

A test strip wide by 1’^' long was cut from each board. 
Table I\' gives the results of breaking thirty strips fi'om each mate- 
rial on a Schopper ]mper testing machine. The distance between the 
jaws of the machine at the h(\ginning of each test was adjusted at l". 
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S.^parato portions of the beaten pulp w'ere used in small trials 
for bleaching. The bleached palp was not examined quantitatively. 
The colour of the bleached pulp, relating to the consumption of 
chlorine, w'as good and it should he possible to produce a satisfact- 
orily bleached paper from one of the three barks. 

Conclusions . — The Tutor and Haru barks are almost identical 
in chemical and microscopic characteristics and appear to be suitable 
for making a paper, of good quality. 





The Terap bark, although chemically similar to the Tutor aud 
Baru, has a much longer ultimate fibre* This is comparable with 
Hemp and it appears from the results of this examination that the 
Terap bast after suitable treatment might be utilised for some of the 
same purposes as Hemp. The promising characteristics of this 
fibre indicate the desirability of investigating yields and the possi- 
bilities of obtaining supplies from saplings and young trees o^ known 
ages- 


Received for piihlicat ion 12th November lOQo, 



YELL€)W PHOSPHOROS AS A POISON FOR 
THE DESTRUeriON OP WILD PIG. 

B. J. Eaton. 

A ccording to the Administration Report for the State of British 

North Borneo 1924 (pages 9, 27 4 29) a preparation manu- 
factured in Sourabaya, Java and imported into Sandakan at a 
cost of #5.50 C.I.P. per 10 lb. tin has been used with considerable 
success for the dessruction of wild pigs, which are a serious pest in 
British North Borneo. 

A sample of this preparation has been forwarded to the 
Department of Agriculture as the active ingredient has been found to 
consist of yellow phosphorus. 

It is well known that yellow phosphorus is a virulent poison to 
mammals and is used in pastes to destroy various animals. At least 
one proprietary rat poison contains yellow phosphorus as the active 
ingredient. 

When dissolved in oils or fats, the phosphorus is more effective 
since oils or fats assist its absorption or ingestion. Preparation of a 
phosphorus bait : — A satisfactory paste can be prepared according to 
the following formula and at the cost shewn. 



$ 

cts. 

Phosphorus (2 ozs) 

0 

30 

Flour (40 ozs = 2 catties) 

0 

26 

Sugar (20 ozs = 1 catty) 

0 

10 

Coconut oil (40 ozs = 2 catties) 

0 

56 

Total cost ... 

1. 

22 


The total cost per 10 lb tin, including fuel and labour required 
for preparation should not exceed $1.50. 

The mixture is prepared as follows : — 

The phosphorus is cut into small pieces, not larger than the size 
of rice grains and mixed with 50 ozs (22 pints) of boiling water. 
The flour (tapioca starch can be used in lieu of flour) is then added 
and the mixture well stirred and allowed to cool. When nearly cold, 
the oil or fat (coconut oil is probably the cheapest and most suitable 
fat for local use) and sugar are added and the mixture is well stirred 
to incorporate or emulsify the fat with the remainder of the mixture. 
The quantities given in the formula above, together with the water, 
produce about 10 lbs of the preparation. 

The paste may be spread for use on any suitable medium, such 
as bread, coconut meat, etc. or made into balls by adding more flour, 
starch, coconut or other oil seed cake or meal. 
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Warning : — Yellow phosphorus is a dangerous chemical and re- 
quires careful handling under good supervision. The inhalation of 
the fumes, when phosphorous is exposed t?o the air, and the handling 
of the chemical may cause poisoning if care is not taken. 

Secondly the chemical is exceedingly inflammable when exposed 
to air and should always be kept under water and preferably cut into 
small pieces under water. 

If the mixture is prepared locally, it should be made preferably 
in an open shed under the supervision of some person who is acquain- 
ted with the dangerous and poisonous character of the chemical and 
who has been trained in the handling of it. 


Beceivcd for piihlicaiion^ SOtk November 19^5. 



NOTE ON SmAKliONKMA FfMlUUATVM, 


A. Shahples. 

T ]JE writtr’s attention bap been drawn to a short note (1) in 
Pbytopatbolo^y, Vol. IH, 192o i)af(e 56 reapectinf; the tine 
systematic position of this fun|»np, the cause of “ ^lonldy Hot 
Disease of the Tap^x'd Surface” of Iferpa hraailipiisis (^). For the 
benefit of other (lisease workers in Malaya the note is published 
below : — 

“ The fungus known as S. fimbriatmn has been described as having 
three forms of asexual spores, two of which are borne on free 
conidiophorc s and a third in a long-beaked pycnidiuiii. 
Examination of embedded and sectioned material has shown that 
the supposed pycnosporcs are ascospores which are apparently 
liberated within the peritheciiim by the early disintegration of 
the asciis. The ascospores are pioduced by free cell formation 
within the ascus, each ascus at maturity containing typically, 
eight spores having a single well defined nucleus. The 
penthecia originate in a hyphal knot, arising, at least, in some 
cases, from the intertwining of branches from two distinct 
hyphal strands. The taxoniomic characters place the fungus in 
the genus Ceratosiomella and the specific name C. /inihriaia 
com, iiov, IS therefore proposed for it 

(1) Kdliot, A. John — The Ascigerous stage of the Sweet Potato 
Black- Hot fungus. 

(2) South, F. W. & Sharpies, A --“Mouldy Hot, Bulletin \o. 37, 
Department of Agriculture, S.S & F M.S. 


Received for puhh cation, doth Xovemhei 
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NOTE ON EPlPHYTie GROWTHS ON ROBBER 

TREES. 

A. Sharpies. 

I N the latest issue, October 1925, of the Bulletin issued by the 
Rubber Growers’ Association, Attention is drawn to the above 
subject by Mr. H Piaching, who mentions a statement made in 
a lecture given by the writer, under the auspices of the Incorporated 
Society of Planters at Kuala Lumpur, to the effect that attempts to 
remove epiphytic growths from rubber trees in Ceylon had led to a 
big increase in number of cases of Patch Canker. 

The present note is written in order to prevent misunderstand- 
ing amongst Ceylon contemporaries. The statement made was with 
reference to S. India and taken from a report by B. D. Anstead, and 
the insertion of Ceylon for S. India is probably a mistake on the 
part of Mr. Pinching or the editor of the Bulletin. The lecture is 
printed in full in “ The Planter,*’ Vol. VI. No. H Oct./l925. 


Received for publication 30th November 19:^5. 
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REVIEW. 


The Plantation Rubber Industry in the Middle East. 

David M. Fig art. 

Special Agents Crude Rubber Survey Dept, of Coynmercc U,S,A, 

T his is the second of a series of three books on crude rubber, the 
first of which “ Marketing of Plantation Rubber’* was pub- 
lished early in 1921, and the third of which has yet to be 
published. The present volume deals with the economics of the 
production of rubber in the Middle East ; which — as is pointed out 
in the Preface— produces 9G% of the rubber of the world. Bearing 
in mind that the area of rubber in Malaya is half the total for the 
Middle East, the problems touched upon and the comparisons drawn 
between one country and another must be of moment to all in 
Malaya whose interests are centred in this industry. 

The records in this work take the reader up to February 1924, 
while subsequent information of a statistical nature is embodied in 
the Introduction. 

The book is less the opinions or conclusion of the Author than 
a compilation of the official and non-official records on rubb(3r, to- 
gether wdth a review of the problems bearing on the subjects, and 
stating in many cases the opinions of collections of men in rubber 
producing countries. The criticism may be advanced that nowhere 
in the book does the Author make definite deductions, but leaves the 
reader with a mass of facts and figures — most valuable themselves - 
from which he may draw his own conclusions. Were it not for the 
fact that on page V one is promised such conclusions, the reader 
would be content to place the volume on his reference shelf. 

Mr, Figart is to be congratulated on the ability with which he 
has marshalled his facts and figures, and the excellent arrangement 
of the sections, which enables the reader to refer a problem as it 
applies to a particular country, or to the industry as a whole. 

The different points of view in which the industry is reviewed 
are : — financial aspects, general problems, reports on individual 
countries, native plantation rubber industry in Sumatra, statistics, 
and a summary : in addition to which there are 26 pages of “ Pro- 
duction illustrated ”, which might with advantage have been omitted 
from a work of this description. 

The sections on the financial aspects of the industry ; reports on 
individual countries ; native rubber ; and statistics embrace the valu- 
able records. Mr. Figart’s book is perhaps the most noteworthy pro- 
duction on the subject that has appeared for some time, and will be 
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found of groat value to the large public interested — from ono stand- 
point or anotlioi — in rubber ; and for those who wish to investigate 
any question more fully than is possible in a work of this size, the 
excellent bibliography, which is included, will pro>e of great use. 

But where a book of 300 pages is made to cover as much gi ound 
as does the present volume, there are sections which are bound to 
call for criticism. The section dealing with ‘‘ Diseases and Pests” 
calls for comment in that the information contained therein is so 
scanty as to he almost misleading. However, Malayan planters are 
well-grounded in their knowledge of Diseases” of Hevea, nnd the 
mistakes in the section above-mentioned are not likely to 
escape their notice. Even a specialist on “ Diseases” of Hevea brasi- 
lipusis could not convey information of much value in three or four 
pages, w’hich is the space allotted to a resume of the disease problem 
in all the Rubber Growing countries of the Middle East. The chief 
criticism to be made is that the present volume would have gained m 
value by the omission of such short references to complicated techni- 
cal problems ; many of the problems connected with all branches of 
the industry are still debatable and opinions vary consul ernhly from 
year to year as more information is gamed. It is obvious, that under 
such conditions, groat care is necessary when condensing the views of 
authorities on technical ]ir()hlenis, and in this particular tlu^ sections 
dealing with technical ])roblems are not up to the standard of the 
rest of the volume. 

I). H. G. 


Received for publication, HOth Noveuiber 
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Publications of the Department of Agriculture. 


Tlie following publications, except those out of print, may be obtained on application to the 
Odloe of the Secretary for Agriculture ; and the .Malay States Information Agency, 8H, Oamioi 
Street, E.C, London. 

A remittance to cover the cost should accompany applications; otherwise the Journals wiL 
be sent by post, Cash on Delivery, where that system is in force. 

1. The Agricultural Bulletin RM.S. 

Vols. I'-IV (1913-10) VIII & IX (1920-21) price $5.00 per volume. 

Vol. V (1917) Nos. 1, 2, 3, 5 k (i „ 250 per set. 

„ VII (1919) 2~-(; „ 1.50 „ 

(Vol. VI is out of print.) 

2. The Malayan Agricultural Journal (continuing the Agricultural Bulletin). 
Published monthly. 

Vol. X (1922) Price $5.00 per volume. 

„ XI (1923) Price $5.00 per volume or 50 cents per single number. 
X1[(I!)2J) 

Bach numbers of Voh. 1 -X nail not he sold snujly, 

3. The Handbook of Malayan Agriculture, price $1.00. 

Current numbers of the Malayan Agricultural Journal and the Handbook may he purchased 
the Railway Bookstalls and Branches of Messrs. The Federal Rubber Stamp 

4. Special Bulletins, 

1. Notes on Termes Gesiroi and other species of Termites found on Rubber Estates 
in the Federated Malay States, by II. C. Pnitt, 1909, 20 cts. 

2. Root Diseases of Hei'ea Brasi lien. sis, by W. J. Gallagher. 

3. Observations on Terincs Gesiroi as affecting the Para Rubber Tree and 
methods to be employed against its Ravages, by H. C. Pratt, 1910, 
20 cts. 

1. Brachiirtona catoxantlm, Humps, by 11. C. Pratt, 1909. 

5. The Extermination of Rats in Rice Fields, by W. J. Gallagher, 1909. 

6. Branch and Stem Disease of Hevea Brasilieaisis, by W. J. Gallagher, 1909. 

7. Coftea Robfista, by W. J. Gallagher, Government Mycologist, 1910, 20 cts. 

8. The Cultivation and Care of the Para Rubber Tree (in Malay) 1910. 

9. Die-Back Fungus of Para Rubber and of Cacao, by K. Bancroft, 1911. 

10, A Lecture on the Para Rubber Tree, by W. J. Gallagher, 1910. 

11. Coconut Cultivation, by L. C. Brown, 1911. 

. 12, Padi Cultivation in Krian, by H. C. Pratt, 1911 

13, A Root Disease of Para Rubber, Fames Semitosfus, by K. Bancroft, 
1912, 20 cts. 


C = Cancelled 
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14. The Die-Back Disease of Para Rubber by K. Bancroft, 1911. C 

15. Camphor ; its Cultivation and Preparation in the Federated Malay States, by 
B. J. Eaton, 1912, 20 cts 

K; The Spotting of Plantation Para Rubber (A Preliminary Account of Investiga- 
tions on the cause of the Spotting), by K. Bancroft, 191 5, 20 cts. 

Ik The Preparation of Plantation Para Rubber, by B.J. Raton, 1912 C 

18. Agriculture in Malaya, 1912, by L. Lewton Brain, 1914 C 

19. The Spotting of Prepared Plantation Rubber, by A. Sharpies, 20 cts. 

20. Agriculture in Malaya, in 1918, by L. Lewton Brain, 1914. C 

21. Pink Disease, by P. T. Brooks, and A. Sharpies, 1915, 20 cts. 

22. A Disease of Plantation Rubber caused by Ustuliun Zomita, by F. T. Brooks, 

1915. C 

28. The Tapping of the Para Rubber Tree, by R. Ikteson, 1914, (out of print). 

21. The Malayan Locust, by H. 0. Pratt, frovernmeut Entomologist, and F. de 
la Mare Norris, As.si8tant Agricultural Inspector, 1915, 20 ct^. 

25. Ufitulma Zon I'a—ki Fungus affecting Hevea Bnisiliensis, by A. Sharpies, 

191C), 20 cts. 

20. Vegetable Culture in Malaya, by F, G. Spring, and J. N. Milsum 1917. 

Second Edition 1919, (Out of Print). 

27. The Preparation and Vulcanisation of Plantation Para Rubber, by B. J, Eaton, 

J. Grantham and F. W. F. Day, 1918, $1.00. 

28. A Wet Rot of Para Rubber, by W. N. C. Relgrave, 1919, (Out of print) 

29. Fruit Culture in Malaya, by J. N. Milsum, 1919, (Out of print). 

30. Food Production in Malaya, by F. G. Spring, and J. N. Milsum, 1919, $1 00. 

81 Black Stripe and Mouldy Rot of Heven Brcmliensis, by A. Sharpies 
W. N. C. Belgrave, F. de la Mare Norris and A. G. G. Ellis, 1920, 

(Out of print). 

82 Observations on the Technique required in Field Experiments ^\ith Rice, by 
H. W. Jack, 1921, $1.00. 

88. Wet Padi Planting in Negri Serabilan, by D. H. Grist, 1922, '$1.00. 

81. The Two-Coloured Coconut Leaf Beetle {Plesispa iru'hn) by G. H. ('orbett 
1928, 50 cents. 

85 Rice in Malaya, by W. H. Jack, 1923, $1.00. 

80. ‘‘Red Stripe” Weevil of Coconuts {Bhynchophmis schach) bv G. H. Corbett 
1924, 50 cents. 

87. Mouldy Rot ” by F. W. South, and A, Sharpies, 1925, 50 cents. 

5 . Warta Perusahan Tanah 

Published in the Malay Language, distributed free from the Office of the 
Secretary for Agriculture 


C - Cancelled 
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DEPARTMENT OF AGRICULTURE, F.M.S. & S.S. 

Organisation. 

Secretary for A^^riculture • (Headquarters) B. W. Elies (acting?.) 

Agrie. Instructor (Malay Oflicers) „ J. M. Howlrtt, m.o., d.a., Cam. Dip. Agr. 

Librarian and Translator „ L. A. J. Ri.tk. 

DTVIf^IONS. 

Chemistry— 

Agricultural Chemist - (Headquarters) I> J. Eaton, o.n.K., f.i.c., f.c.s. 

Asst. Agjd. (-hemist - „ R. 0. Bisjrop, M.n.F., a.i.c, 

„ „ „ - „ C. ]). V. CrEOimi, O.B.R., use., F.I.C. 

„ „ n ■ „ V. R. Gukrnstufkt, A.ic. (on leave). 

„ „ „ ■ » d. H. Dknnett, u.sc. (on leave). 

Asst. Analyst ,, • „ (tUnn Lvy Trik, u.\. 

Field- 

Chief Field OHieer - (ih'adquarters) F. W. South, m.a. (on leave). 

„ „ „ - F. BiiiKTNsn AW. (acting). 

Agric. Field OlTicor • (Perak North) 0. E. Mann, m.c., m.a. 

„ „ „ - (Perak South) J. W. Jolly, Dip. Agr. flawkesbury (acting) 

„ „ „ - (Selangor) F. I^ihkinshaav. 

„ ,, „ - (N. Sembilan) W. H. Baiinks (acting). 

„ ,, ,, - (Pahang West) H. 1). Mkads (acting). 

„ „ „ - (Pahang East) J. C. Swoudru Gicting). 

„ „ „ - (Penang & Pro- 

vince Wellesley). F. R. Mason, Dip. Agr. u.a*a.c. 

„ „ „ - (Malacca) A. E. C. Dose as (acting) 

„ „ „ - J. Faiuweathku, N.D.A., u.D.A. (on leave.) 

Inspector of Agriculture (Johore) F. he la Mare Norris, r.sc. (acting). 
Fjonomic Botajiy - - 

Economic Botanist • (Headquarters) H. W. Jack, r.sc., ila. (on leave) 

Asst. Economic Botanist „ W, N. Sands, f.l.s. (acting Economic 

Botanist.) 

Mycology — 

Mycologist - (Headquarters) A. Sharpleh, a.r.c.s., d.i.c. 

Asst. Mycologist * A. Thompson, b.sc. 

„ „ - „ (Vacant). 

Entomology- • 

Entomologist - (Headquarters) G. H. Corbett, b.sc. 

Asst. Entomologist • „ B. A. R. Gatbr, b.a., Cam. Dip. Agr. d.i.o. 



IV 


AorictiUure'— 

Agriculturist ■ (H6ai(l(iua)rters) B. Bunting, n.d.a. 

Asst Agriculturist - (Sorclang) J. N. Milsum, f.l.s. 

,, ,, - „ E.A.Cuhtleii, U.A., Cara. Dip. Agr. 

,, ,, - „ J. Lamuourne. 

„ „ - (Teluk Anson) T. D. Marhit, n.p.a. (on leave.) 

Supt. of Govt. Plant - (Headfiuarters) H. C. Oitevaluy (acting). 


A (jri culture, li u hhev — 

Agriculturist, Rubber - (Headcpiarters) F. G. Spuing, n.d.a., u.d.a , f.l.s. 
Economics- - 

Agric. Kconoinist - (Hoadipiartors) D. H. Giitst, Cara, Dip Agr. 

Plftjit Physiolofiy— 

Plant Physiologist - (Headquarters) W. N. (b Bet.guavk, u a., Cara. Dij). Agr 

(on leave). 

R. 0. Bishop (actin^^ ) 
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